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IFB NO. DACA51-01-B-0026
Amendment No. 1
Department of the Army, NYD

Corps of Engineers
New York, NY 10278-0090

AMENDMENT NO.1 TO SPECIFICATIONS ISSUED 17 AUGUST 2001 FOR
FY-2001 BATTLE SIMULATION CENTER, FORT DRUM, NEW YORK

TO BIDDER

1. Thefollowing specification sections are included as part of this Amendment:

SECTION 01351 - SAFETY, HEALTH, AND EMERGENCY RESPONSE
(HTRW/UST)

SECTION 01450 - CHEMICAL DATA QUALITY CONTROL

SECTION 02111 - EXCAVATION AND HANDLING OF CONTAMINATED
MATERIAL

SECTION 02115 - UNDERGROUND STORAGE TANK REMOVAL

SECTION 02120 - TRANSPORTATION AND DISPOSAL OF HAZARDOUS
MATERIALS

SECTION 02930 — EXTERIOR PLANTING

SECTION 05090 - WELDING, GENERAL

SECTION 10440 — INTERIOR SIGNAGE

SECTION 13945 — PREACTION SPRINKLER SY STEM, FIRE PROTECTION
SECTION 14240 - ELEVTORS, HYDRAULIC

SECTION 15995 — COMISSIONING OF HVAC SYSTEMS

SECTION 15951 — DIRECT DIGITAL CONTROLS FOR HVAC (NETWORKED
BUILDING CONTROLLER)

SECTION 15951A- SEQUENCE OF OPERATIONS-AIR COOLED HELICAL
ROTARY CHILLERS SYSTEM CONTROLS

SECTION 15951B-SEQUENCE OF OPERATIONS-VAV AIR HANDLING UNITS
WITH STATIC PRESSURE OPTIMIZATION
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SECTION 15951C-SEQUENCE OF OPERATIONS-VARIABLE AIR VOLUME
TERMINAL UNITS

SECTION 15951D-SEQUENCE OF OPERATIONS-ANCILLIARY EQUIPMENT
CONTROLS (CABINET UNIT HEATERS, EXHAUST FANS,
BOILERS, PUMPS, GAS AND ELECTRIC METERS, ETC.)

2. Below are miscellaneous changes to existing specifications:

a. SECTION 00800 — SPECIAL CONTRACT REQUIREMENTS
Paragraph 1.2.a— Change“.....Government as liquidated damages , the sum of
$370 for each day of delay” to “ ..... Government as liquidated damages, the sum of
$1,714 for each day of delay.

b. SECTION 02220 -DEMOLITION.
Insert Paragraph 1.1.1, to read as follows:
“1.1.1 Removal and Disposal of Asbestos Containing Materials and Lead Based Paint.

Prior to start of demolition work, all asbestos containing material (ACM) and all lead based paint (LBP) must
be removed and disposed in compliance with USACE EM-385-1-1, current Federal, State, and local rules and
regulations, and Contract documents.”

Paragraph 1.1 — After the words “ asbestos abatement” insert the words “lead based paint abatement”.
Paragraph 1.7 — In lieu of the existing Item K insert the following:

“k. Work and abatement plan for removal and disposal of asbestos containing material (ACM): vinyl floor
tiles, pipeinsulation, lead based paint, and five (5) underground storage tanks. (See BSC Dwgs H - 001, H -
002, H - 003, H - 004, and H - 005.”

Paragraph 5.1.5—Inlieu of “Dwg ACM - 001" use “Dwg H - 001".

Paragraph 5.1.6 —In lieu of “Dwg LBP - 001" use “Dwg H - 002",

c. SECTION 07570 - SPRAYED POLYURETHANE FOAM (SPF)
Paragraph 3.3.3 — Delete the whole text of the paragraph, and replace with the following:

“Foam shall be sprayed on the prepared surface, as noted in Specification Section 07412 NON-STRUCTURAL
METAL ROOFING in 13 to 25 mm (1/2 to 1 inch) lifts. Time between lifts shall not exceed 4 hours. The
finished surface shall be "orange peel”" or smoother. An approved sample shall be used as the standard for
determining the acceptability of the foam finish. Cured foam shall be free from water, dust, oils, and other
materials which would impair adhesion of the protective coating. No foam shall be allowed to stand overnight
without a protective covering. Foam shall cure at least 1 hour, unless otherwise recommended by the
manufacturer before application of protective coating. Any non adherence of foam to substrate shall be
corrected and pinholes shall be finished flush with an approved sealant before finish coating is applied. Over
spraying to correct an unacceptable surface condition will not be permitted. The finished insulation shall not
vary more than 6 mm (1/4 inch) when measured with 3 m (10 foot) straight edge parallel and perpendicular to
the roof slope. Apply foam as required, to be flush with the top of the wood blocking fastened to the top flange
of “Z” purlins (see drawings for details). Apply each spray pass at right angles to the previous pass to the extent
practicable. Each pass shall be between 13mm (1/2 inch) and 25 mm (1 inch) in thickness. Minimum total
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thicknessis 152 mm (6 inches). Corrections to foam thickness by shaving are to be held to aminimum. All
shaved areas shall receive 1 coat of Evercoat 500 acrylic paint or approved equal.

d. SECTION 09900A — PAINTING, GENERAL.
Paragraph 1.1 - Delete Reference FAA AC 70/7460-1 Obstruction Marking and Lighting.
e. SECTION 10800 - TOILET ACCESSORIES.

Paragraph 1.1 — Delete References CID A-A-2380 Dispenser, Paper Towel and CID A-A-2398 Curtain,
Shower and Window.

Paragraph 3.3 —Place” MM” inlieu of “MH”".
f. SECTION 13920 — FIRE PUMPS

Paragraph 2.4.4.4 — Change “Relief valve shall be pilot operated or spring operated type conformingto. . ... "
to “Relief valve shall pilot operated type conformingto ...."

g. SECTION 13930 -WET PIPE SPRINKLER SYSTEM

Paragraph 1.1 — Add “NFPA 20 — Standard for the Installation of Stationary Pumps for Fire
Protection 1999 Edition” to the list under NFPA.

Paragraph 2.4.1 — Change “ Piping from a point 150 mm (6 inches) above the floor to a point 1500 mm (5 feet)
outside the building wall.” to “ Piping from a point 150 mm (6 inches) above the floor to a point 1500 mm (5
feet) outside the building wall shall be ductile iron with arated working pressure of 1207 Kpa (175 psi)
conforming to AWWA C 151, with cement mortar lining conforming to AWWA C 104.”

Paragraph 2.5 — Change “ Aboveground piping shall be steel or copper” to “ Above-
ground piping shall be schedule 40 black steel pipe.”

Paragraph 2.5.2 — Delete paragraph 2.5.2 Copper Tube Components.

Paragraph 2.10 — Change “ Temperature classification shall be ordinary or intermediate” to “ Temperature
classification shall be ordinary.”

Paragraph 2.13 — Delete paragraph 2.13 Fire Hose Assembly.

Paragraph 2.8.2 — Delete paragraph 2.8.2 Sprinkler Pressure (Waterflow) Alarm Switch
h. SECTION 15070 SEISMIC PROTECTION FOR MECHANICAL
EQUIPMENT

Paragraph 1.2.5.1 — Change “ Section 13920 FIRE PUMPS’ to “ Section 13945
PREACTION SPRINKLER SYSTEM, FIRE PROTECTION".

i. SECTION 15400 -PLUMBING, GENERAL PURPOSE
Paragraph 2.1.1 — Deleteitem “0. Plastic Solvent Cement . . . . . " from the list of conformance.

Paragraph 2.8 — Delete the second sentence of the paragraph “Each primary water
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heater.....to 120 degrees F)".

Paragraph 2.8.1 — Change title of the paragraph to “Gas-Fired Type Water Heaters”.
Add new paragraph 2.11 as follows:

“2.11 DOMESTIC WATER SERVICE METER

Cold water meter shall be of the positive displacement type conforming to AWWA
C700. Meter register may be round or straight reading type, indicating as provided
by thelocal utility. Meter shall be provided with a pul se generator, remote readout
register and all necessary wiring and accessories.

1111 Water Meter Remote Readout Register

The remote readout register shall be mounted as the location as directed by the
Contracting Officer.

j. SECTION 13851 - FIRE DETECTION AND ALARM SYSTEM,
ADDRESSABLE

Paragraph 1.4.3 Alarm Functions. delete the last function “e. Operation of the smoke
control system”.

Paragraph 2.6.1 — Add the following sentence to the end of this paragraph: “Visible appliancesthat arein any
field of view and are separated less than 16.8 m (55 feet) must have synchronized flashes.”

k. SECTION 16375-ELECTRICAL DISTRIBUTION SYSTEM,
UNDERGROUND

a. Add paragraph 2.9.2 asfollows:

“2.9.2 Pad-Mounted, Metal-Enclosed, Switchgear

The switchgear shall be configured with two (2) incoming compartments for loop-
feed arrangement SF6-insulated, |oad-interrupter switches, asindicated. The
outgoing compartments shall be provided as indicated.

2921 Ratingsat 60 Hz shall be:

Nominal voltage (KV). . ... 13.2
Rated maximumvoltage (KV) .. ..................... 15
Rated continuouscurrent (A) .. .. ... 200
Maximum symmetrical interrupting capacity (KA) ....... 12
Maximum asymmetrical interrupting capacity (kA) ... ... 20
BIL (KV) oot 95

2922 Operators, Devices, and Controls
Operators and controls shall be provided for the switchgear as follows:

a. Switches shall be provided with a manual, handle-type operator or a push-
button mechanical spring tripping mechanism, utilizing a stored-energy (spring-
driven) mechanism to simultaneously open or close all phases. The switchgear
shall be configured so that the switch actuator is pad-lockable, but may be
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accessed without opening the switch compartment doors. Mechanical interlock
shall be provided for the incoming SF6 load interrupter switches.

b. Fused disconnects shall be hook-stick operated.
2923 Enclosure

Switchgear enclosures shall be of freestanding, self-supporting construction provided with separate
incoming and outgoing compartments configured for bottom cable entry. Enclosures shall be of deadfront
construction, provided with a hinged door for access to each compartment, and conform to the requirements
of ANSI C57.12.28, ANSI C37.72, and |EEE C37.20.3, Category A.”

b. Paragraph 2.17 — Add the following to end of paragraph 2.17 FACTORY
TESTS:

“d. Outdoor Switchgear: Manufacturer’s standard tests in accordance with
IEEE ANSI/IEEE C37.20.1, IEEE ANSI/IEEE C37.20.2 and |EEE
ANSI/IEEE C37.20.3.”

c. Paragraph 3.11.8 — Add the following to end of paragraph 3.11.8 Pre-Energization Services:
“c. Metal Enclosed Switchgear.”
I. SECTION 16411 MANUAL TRANSFER SWITCH
Delete Section 16411 without substitution.
3.Index of Drawings:

Change all five (5) Fire Protection Drawings“FP” to“F”; (eg. FP - 001 Fire
Protection - General Notes and Legend ) should now read “ F —001 Fire
Protection, General Notes and L egend, etc.

4.Add the following new drawings:

H —003 Removal and Disposal of Underground Storage Tanks
H—004 Removal and Disposal of Underground Storage Tanks
H—005 Removal and Disposal of Underground Storage Tanks
S—115 Details—Main Entrance

5.Thefollowingisalist of revised drawingsto beissued with this Amendment:

. E-001 Electrical Legend and Notes

. E-103 Attic Lighting Plan

E-104 First Floor Power Plan

E-105 Second Floor Power plan
E-107 First Floor Fire Alarm Plan
E-108 Second Floor Fire Alarm Plan
E-109 Attic Fire Alarm Plan

E-110 Lighting Protection and Grounding System Plan
E-401 Electrical Site Plan Part |

10. E-501 Electrica Details|

11. E-504 Electrical Details 1V

12. E-505 Electrical Details V

13. E-601 One Line Diagram

©WONOO A WNE



14.
15.
16.
17.

E-602 Fire Alarm Riser Diagram
E-606 Panel Schedule IV

P-402 Detailsll

C-1 SitePlan

18. C-2
19. C-3
20. C-5

Site Plan 2
Grading and Drainage Plan
Storm Drainage Outfall

21. C-15 SiteDetails1
22. C-16 Site Details 2
23 S101 General Notes
24 S-102 Foundation Plan

25
26

S-103 Foundation Sections & Details
S-104 Second Floor Framing Plan

27 S-105 Attic Floor Framing Plan
28 S-106 Roof Framing Plan
29 S-109 Slab & Misc. Concrete Sections & Details

S

ENEERE

R

S-110 Column Schedule 1

S-114 Joist Loading Diagram

M-101 HVAC Duct — First Floor Plan

M-102 HVAC Duct Second Floor Plan

M-103 HVAC Duct Attic / Fan Room, Third Floor Plan

M-105 HVAC Piping — First Floor Plan

M-109 HVAC Part Plan — First Floor Toilets

M-110 HVAC Part Plan — Second Floor Toilets

M-111 HVAC Part Plan — Mechanical Equipment Room

P-001 Plumbing Legend, Fixture Schedule, H.W. Heater Schedule

P-101 Plumbing ( Supply Water ) — Cold & Hot Domestic Water
Supply — First Floor Plan

P-102 Plumbing ( Supply Water ) — Cold & Hot Domestic Water
Supply — Second Floor Plan

P-103 Plumbing ( Sanitary & Venting ) — First Floor Plan

P-104 Plumbing ( Sanitary & Venting ) — Second Floor Plan

P-105 Plumbing ( Sanitary & Venting ) — Attic / Fan Room, Third Floor

P-106 Plumbing ( Storm Drainage ) — First & Second Floor Plans

P-107 Plumbing ( Storm Drainage ) — Attic & Roof Plans & Details

A-101 First Floor Plan

A-102 Second Floor Plan

A-103 Attic Floor Plan

A-104 Roof Plan

A-201 Building Elevations

A-202 Building Elevations

A-301 Building Sections

A-302 Building Sections

A-401 Wall Sections

A-402 Wall Sections

A-403 Wall Sections

A-501 Details

A-502 Details

A-601 Finish Schedule

A-602 Finish Schedule

A-603 Door Schedule

A-701 Reflected Ceiling Plan — First Floor

A-702 Reflected Ceiling Plan — Second Floor

A-703 Reflected Ceiling Plan

A-801 Miscellaneous

DACAB51-01-B-0026
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67 A-802 Miscellaneous
68 A-903 Guard House

6.Below are changesto existing drawings (drawings are not issued):
- Drawing F-001 Fire Protection-General Notes and L egend:
Note #2 Fire Protection System Notes:
a.  Change Note#2 from*“. ... air compressor rating of 3728.5W (5HP)...." to.... air
compressor rating of 2237.1W (3HP) ... .”
b. Addthefollowing sentence to Note #2: “Providerelief valve set at 1035 Kpa (150 psi) between
the pump and the pump discharge check valve. Relief valve shall be as per NFPA 20.”

c. Change Note #2 under “ Schedule Notes” from “. . . flow rate of 79.4 L/S (1260 gpm) at entrance
to buildings.” to“... flow rate of 79.4 L/S (1260 gpm) and fire pump requirements.”

- Drawing F-104 Fire Protection Details
a. Typical FireRiser Detail: Add note#3: “3. Height of alarm check valve,
preaction and wet pipe valves shall be operable at floor level. Provide

chain-wheels, or linkages if valves cannot be operable at floor level.”

b. Typical Preaction Sprinkler Riser Detail: Changeitem #1 from “Dry Pipe
Vave’ to “Deluge Valve.”

c. Note# 2 Schedule Notes

Delete Note # 2 under schedul e notes.
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Changesin Section 00600

The following clauses which are incorporated by full text have been added or modified:

252.209-7003 COMPLIANCE WITH VETERANS EMPLOYMENT REPORTING REQUIREMENTS (MAR
1998)

By submission of its offer, the offeror represents that, if it is subject to the reporting requirements of 37 U.S.C.
4212(d) (i.e., the VETS-100 report required by Federal Acquisition Regulation clause 52.222-37, Employment
Reports on Disabled Veterans and Veterans of the Vietnam Era), it has submitted the most recent report required by
38 U.S.C. 4212(d).
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SECTI ON 01351

SAFETY, HEALTH, AND EMERGENCY RESPONSE ( HTRW UST)
02/ 99

PART 1 GENERALL. 1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AMERI CAN CONFERENCE OF GOVERNMENTAL | NDUSTRI AL HYG ENI STS ( ACA H)
ACA H Threshold Limts (1998) Threshold Linit Values for Chenica
Subst ances and Physical Agents and
Bi ol ogi cal Exposure |ndices

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANS| Zz358.1 (1990) Energency Eyewash and Shower
Equi pnent

AMERI CAN PETROLEUM | NSTI TUTE (API)

APl Publ 2219 (1986) Safe Operation of Vacuum Trucks in
Pet rol eum Servi ce

APl RP 1604 (1996) d osure Underground Petrol eum
St orage Tanks

APl Std 2015 (1994) Safe Entry and d eani ng of
Petrol eum St or age Tanks

CODE OF FEDERAL REGULATI ONS ( CFR)

29 CFR 1904 Recordi ng and Reporting Qccupationa
Injuries and |11l nesses

29 CFR 1910 Cccupational Safety and Heal th Standards

29 CFR 1926 Saf ety and Heal th Regul ati ons for
Construction

49 CFR 171 General Information, Regulations, and
Definitions

49 CFR 172 Hazar dous Materials Table, Special

Provi si ons, Hazardous Materials
Conmruni cati ons, Energency Response
I nformation, and Trai ning Requirenents

SECTI ON 01351 Page 1
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ENG NEERI NG MANUALS ( EM)

EM 385-1-1 (1996) U.S. Arny Corps of Engineers Safety
and Heal th Requi renents Manual

NATI ONAL | NSTI TUTE FOR OCCUPATI ONAL SAFETY AND HEALTH ( NI OSH)
Nl OSH Pub No. 85-115 (1985) Cccupational Safety and Health
Gui dance Manual for Hazardous Waste Site
Activities
.2 DESCRI PTI ON OF WORK
This section provides additional requirenents for inplenenting the accident
prevention provisions of EM 385-1-1, and specifies a Site Safety and Health
Pl an (SSHP) which shall satisfy the requirenents for subnission of a
separate Accident Prevention Plan (APP) as required by EM 385-1-1. The
requi renents shall apply to work perforned in both "contam nated" and
"cl ean" areas.
.3 SUBM TTALS
CGovernment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office

that will review the submittal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Work Zones; G RE
Drawi ngs shall include initial work zone boundaries: Exclusion
Zone (EZ), including restricted and regul ated areas; Contam nation

Reducti on Zone (CRZ); and Support Zone (SZ2).

Per sonnel Decontam nation Facilities; G RE
Equi pnrent Decontanmination Facilities; G RE

Drawi ngs shall show the | ayout of the personnel and equi pnent
decontami nation [areas] [facilities].

SD- 03 Product Data
Site Control Log; FIO
Record of each entry and exit into the site, as specified.
SD- 06 Test Reports
Exposure Monitoring/Air Sanpling Program G RE

Per sonnel exposure nonitoring/sanpling results.

SECTI ON 01351 Page 2
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1

1

4 REGULATORY REQUI REMENTS

Work perforned under this contract shall conply with EM 385-1-1, applicable
Federal , state, and |ocal safety and occupational health | aws and

regul ations. This includes, but is not limted to, Cccupational Safety and
Heal th Admini stration (OSHA) standards, 29 CFR 1910, especially Section

. 120, "Hazardous Waste Site Operations and Emergency Response" and 29 CFR
1926, especially Section .65, "Hazardous Waste Site Operations and

Enmer gency Response". Matters of interpretation of standards shall be
submitted to the appropriate administrative agency for resolution before
starting work. Where the requirenments of this specification, applicable
laws, criteria, ordinances, regulations, and referenced docunents vary, the
nost stringent requirements shall apply.

.5 PRECONSTRUCTI ON SAFETY CONFERENCE

As soon as practical before commencing the work, the Contractor shall hold
a safety conference with the Contracting O ficer and any other personne
deend rel evant.

.6 SAFETY AND HEALTH PROGRAM

OSHA St andards 29 CFR 1910, Section .120 (b) and 29 CFR 1926, Section .65
(b) require enployers to develop and inplement a witten Safety and Heal th
Program for enpl oyees involved in hazardous waste operations. The
site-specific programrequirenents of the OSHA Standards shall be
integrated into one site-specific docunment, the Site Safety and Health Pl an
(SSHP). The SSHP shall interface with the enployer's overall Safety and
Health Program Any portions of the overall Safety and Health Programthat
are referenced in the SSHP shall be included as appendices to the SSHP

T SI TE SAFETY AND HEALTH PLAN

.7.1 Preparation and | npl enentation

A Site Safety and Health Plan (SSHP) shall be prepared covering onsite work
to be performed by the Contractor and all subcontractors. The Safety and
Heal th Manager shall be responsible for the devel opment, inplenentation and
oversi ght of the SSHP. The SSHP shall establish, in detail, the protocols
necessary for the anticipation, recognition, evaluation, and control of
hazards associated with each task perforned. The SSHP shall address
site-specific safety and health requirements and procedures based upon
site-specific conditions. The level of detail provided in the SSHP shal

be tailored to the type of work, conplexity of operations to be perforned,
and hazards anticipated. Details about sone activities may not be
avai |l abl e when the initial SSHP is prepared and subnitted. Therefore, the
SSHP shal |l address, in as nuch detail as possible, anticipated tasks, their
rel ated hazards and antici pated control neasures. Additional details shal
be included in the activity hazard anal yses as described in paragraph
ACTI VI TY HAZARD ANALYSES.

7.2 Accept ance and Modi fications

SECTI ON 01351 Page 3
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Prior to submittal, the SSHP shall be signed and dated by the Safety and
Heal th Manager and the Site Superintendent. The SSHP shall be subnmitted
for review5 days prior to the Preconstruction Safety Conference.
Deficiencies in the SSHP will be discussed at the preconstruction safety
conference, and the SSHP shall be revised to correct the deficiencies and
resubnitted for acceptance. Onsite work shall not begin until the plan has
been accepted. A copy of the witten SSHP shall be naintained onsite. As
wor k proceeds, the SSHP shall be adapted to new situati ons and new
conditions. Changes and nodifications to the accepted SSHP shall be made
wi th the know edge and concurrence of the Safety and Heal th Manager, the
Site Superintendent, and the Contracting O ficer. Should any unforeseen
hazard becone evident during the perfornance of the work, the Site Safety
and Health O ficer (SSHO shall bring such hazard to the attention of the
Saf ety and Health Manager, the Site Superintendent, and the Contracting
Oficer, both verbally and in witing, for resolution as soon as possible.
In the interim necessary action shall be taken to re-establish and

mai ntai n safe working conditions in order to safeguard onsite personnel
visitors, the public, and the environnent. Disregard for the provisions of
this specification or the accepted SSHP shall be cause for stopping of work
until the matter has been rectified.

1.7.3 Availability

The SSHP shall be nmade avail able in accordance with 29 CFR 1910, Section
.120 (b)(1)(v) and 29 CFR 1926, Section .65 (b)(1)(v).

1.7. 4 El enent s

Topics required by 29 CFR 1910, Section .120 (b)(4) 29 CFR 1926, Section
.65 (b)(4) and the Accident Prevention Plan as described in Appendi x A of
EM 385-1-1 and those described in this section shall be addressed in the
SSHP. Where the use of a specific topic is not applicable to the project,
the SSHP shall include a statenent to justify its om ssion or reduced |evel
of detail and establish that adequate consideration was given the topic.

1.8 S| TE DESCRI PTI ON AND CONTAM NATI ON CHARACTERI ZATI ON

1.8.1 Project/Site Conditions
The following information is a record of site contaninants and a
description of the site. This information is provided to assist in
preparing the SSHP. Additional sources of information are avail able as
i sted bel ow

1.8.1.1 Site Information
The underground storage tanks addressed by this project have been confirned
as having contained fuel oil. However, additional testing is required to
verufy the accuracy of this report.

1.8.2 Pl an Requirenents
The SSHP shall include a site description and contani nation

characterization section that addresses the follow ng el enents:
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a. Description of site location, topography, size and past uses of
the site.

b. A list of contanmi nants which may present occupational health and
safety hazards. This list shall be created by evaluating the analytica
results in this section and by researching sources of information from past
site investigation activities. Chenical nanes, concentration ranges, nedia
in which found, |ocations onsite, and estinated quantities/volunes to be
i npacted by site work shall be included if known. The contam nation
characterization shall be reviewed and revised if new chemicals are
identified as work progresses.

1.9 HAZARD/ Rl SK ANALYSI S

The SSHP shall include a safety and health hazard/risk anal ysis for each
site task and operation to be perforned. The hazard/risk anal ysis shal
provi de informati on necessary for deternining safety and heal th procedures,
equi pnment, and training to protect onsite personnel, the environnent, and
the public. Available site information shall be revi ewed when preparing
the "Hazard/ Ri sk Anal ysis" section of the SSHP. The followi ng el enents, at
a mininmm shall be addressed.

1.9.1 Site Tasks and Operations (Workpl an)

The SSHP shall include a conprehensive section that addresses the tasks and
obj ectives of the site operations and the |ogistics and resources required
to reach those tasks and objectives. Based on the type of renediation
required, the following is a list of anticipated major site tasks and
operations to be perforned:

1. Backhoe operation, general
2. Mat eri al handling, storage, and di sposal
3. Personal protective equi pnment use.

4, UST inerting and cl eani ng.

5. Wel di ng and cutting.

6. Tank renoval fromthe ground

7. Tank di sposal

8. Excavation, filling, and backfilling.

9. Decont ami nati on

10. Soi | sanpli ng.

This is not a conplete list of site tasks and operations; therefore, it

shal | be expanded and/or revised, during preparation of the SSHP as
necessary.

SECTI ON 01351 Page 5



Bat. Sim Center, Ft. Drum NY BSCANMEND

1.9.2 Hazar ds
The foll owi ng potential hazards may be encountered during site work. These
are not complete lists; therefore, they shall be expanded and/or revised as
necessary during preparation of the SSHP

1.9.2.1 Saf ety Hazards

1. Heavy equi pment operation

2. Slip, trip, and fall hazards.

3. Trenchi ng excavati ons.
4, Adver se weat her -- thunder/Ilightning, tornadoes,
hail, ice storms.

5. Mat erial s handling safety -- back safety.
6. Tenperature stress -- heat and/or cold.
7. Over head hazards.
8. El ectrical hazards.

1.9.2.2 Chenmi cal Hazards
Potential chenical hazards that nmay be encountered during site work are
di scussed in paragraph SI TE DESCRI PTI ON AND CONTAM NATI ON CHARACTERI ZATI ON
The Hazard/ Ri sk Anal ysis section of the SSHP shall describe the chem cal
physi cal, and toxicol ogical properties of contani nants, sources and
pat hways of enpl oyee exposures, anticipated onsite and offsite exposure
| evel potentials, and regulatory (including Federal, state, and |ocal) or
recommended protective exposure standards. The SSHP shall al so address
enpl oyee exposure to hazardous substances brought onsite, and shall conply

with the requirenents of 29 CFR 1910, Section .1200 and 29 CFR 1926,
Section .59, Hazard Comuni cati on

1.9.2.3 Physi cal Agents

Physi cal agents are essentially the sane as safety hazards in paragrapg
1.9.2.1.

1.9.2.4 Bi ol ogi cal Hazards
Pot enti al bi ol ogi cal hazards may include snakes and vector borne di seases
whi ch may be encountered during site work. The Contractor shall provide a
detailed list of biological hazards during preparation of the SSHP

1.9.3 Action Levels

1.9.3.1 CGeneral Requirenents
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Action levels shall be established for the situations |listed below, at a
m nimum The action levels and required actions (engi neering controls,
changes in PPE, etc.) shall be presented in the SSHP in both text and
tabular form

a. |Inplenentation of engineering controls and work practices.
b. Upgrade or downgrade in | evel of personal protective equipnent.
c. Wirk stoppage and/ or energency evacuati on of onsite personnel

d. Prevention and/or mninization of public exposures to hazards
created by site activities.

1.9.3.2 Confined Space Entry

Entry into and work in a confined space will not be allowed when oxygen
readi ngs are less than 19.5% or greater than 23.5%or if the Lower
Flammable Limt (LFL) reading is greater than 10% unless these conditions
are adequately addressed in the confined space entry program |n addition
action levels for toxic atnospheres shall be determ ned.

1.10 ACTIVITY HAZARD ANALYSES

Prior to begi nning each maj or phase of work, an Activity Hazard Anal ysis
shal | be prepared by the Contractor performng that work and subnitted for
revi ew and acceptance. The fornat shall be in accordance with EM 385-1-1
figure 1-1. A mmjor phase of work is defined as an operation involving a
type of work presenting hazards not experienced in previous operations or
where a new subcontractor or work crewis to perform The anal ysis shal
define the activities to be perfornmed and identify the sequence of work

the specific hazards anticipated, and the control neasures to be

i mpl enented to elinmnate or reduce each hazard to an acceptable |evel.

Work shall not proceed on that phase until the activity hazard anal ysis has
been accepted and a preparatory neeting has been conducted by the
Contractor to discuss its contents with everyone engaged in the activities,
i ncluding the governnent onsite representatives. The activity hazard

anal yses shall be continuously revi ewed and when appropriate nodified to
address changing site conditions or operations, with the concurrence of the
Saf ety and Health Manager, the Site Superintendent, and the Contracting
Oficer. Activity hazard anal yses shall be attached to and becone a part
of the SSHP

1.11 STAFF ORGANI ZATI ON, QUALI FI CATI ONS, AND RESPONSI Bl LI TI ES

An organi zational structure shall be devel oped that sets forth |ines of
authority (chain of command), responsibilities, and conmunication
procedures concerning site safety, health, and energency response. This
organi zational structure shall cover managenent, supervisors and enpl oyees

of the Contractor and subcontractors. The structure shall include the
nmeans for coordinating and controlling work activities of subcontractors
and suppliers. The SSHP shall include a description of this organizationa

structure as well as qualifications and responsibilities of each of the
followi ng individuals. The Contractor shall obtain Contracting Oficer's
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acceptance before replacing any nmenber of the Safety and Health Staff.
Requests shall include the names, qualifications, duties, and
responsi bilities of each proposed repl acenent.

1.11.1 Site Superint endent

A Site Superintendent, who has responsibility to inplenment the SSHP, the
authority to direct work performed under this contract and verify
conpl i ance, shall be designated.

1.11.2 Saf ety and Heal t h Manager
1.11.2.1 Qualifications

The services of an Industrial Hygienist certified by the Anerican Board of

I ndustrial Hygiene or a safety professional certified by the Board of
Certified Safety Professionals shall be utilized. The name, qualifications
(education sunmary and docunentation, ABIH or BCSP certificate), and work
experi ence sunmary shall be included in the SSHP. The Safety and Heal th
Manager shall have the followi ng additional qualifications:

a. A mnimmof 3 years experience in devel oping and i npl enenti ng
safety and health prograns either at hazardous waste sites, or in the
hazar dous waste di sposal industry, or at underground storage tank renoval
proj ects.

b. Docunented experience in supervising professional and technician
| evel personnel

c. Docunented experience in devel opi ng worker exposure assessnent
prograns and air nonitoring prograns and techniques.

d. Docunented experience in the devel opnent of personal protective
equi prent prograns, including prograns for working in and around
potentially toxic, flamuable and conbusti bl e at nbspheres and confi ned
spaces.

e. Working know edge of state and Federal occupational safety and
heal th regul ati ons.

1.11.2.2 Responsibilities
The Safety and Heal t h Manager shall:

a. Be responsible for the devel opnent, inplenentation, oversight, and
enf orcenent of the SSHP

b. Sign and date the SSHP prior to subnittal
c. Conduct initial site-specific training.

d. Be present onsite during the first 3 days of renedial activities
and at the startup of each new mmjor phase.
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e. Visit the site as needed and at | east once per week, or as
directed by the Contracting Oficer, for the duration of activities, to
audit the effectiveness of the SSHP

f. Be available for energencies.

g. Provide onsite consultation as needed to ensure the SSHP is fully
i mpl enent ed.

h. Coordinate any nodifications to the SSHP with the Site
Superi ntendent, the SSHO and the Contracting Oficer

i. Provide continued support for upgradi ng/ downgradi ng of the |evel
of personal protection

j. Be responsible for evaluating air nmonitoring data and recomendi ng
changes to engi neering controls, work practices, and PPE

k. Review accident reports and results of daily inspections.
I. Serve as a nenmber of the Contractor's quality control staff.
1.11.3 Site Safety and Health O ficer (SSHO
1.11.3.1 Qualifications of SSHO
An individual and 2 alternates shall be designated the Site Safety and
Health Officer (SSHO. The nanme, qualifications (education and training
sunmmary and docunentation), and work experience of the Site Safety and

Health O ficer and alternates shall be included in the SSHP. The SSHO
shal | have the follow ng qualifications:

a. A mnimumof 2 years experience in inplenmenting safety and health
prograns either at hazardous waste sites, or in the hazardous waste
di sposal industry, or at underground storage tank renpoval projects where
Level B personal protective equiprment was required.

b. Docunented experience in construction techniques and construction
saf ety procedures.

c. Wrking know edge of Federal and State of New York occupationa
safety and health regul ati ons.

d. Specific training in personal and respiratory protective equi prent
program i nmpl enentati on, confined space program oversight, and in the proper
use of air nonitoring instrunents, and air sanpling nethods including
noni toring for ionizing radiation.

1.11.3.2 Responsi bilities of SSHO
The Site Safety and Health O ficer shall
a. Assist and represent the Safety and Health Manager in onsite

training and the day to day onsite inplenentati on and enforcenent of the
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accepted SSHP

b. Be assigned to the site on a full tinme basis for the duration of
field activities. The SSHO shall have no duties other than Safety and
Health related duties. |f operations are perfornmed during nore than 1 work
shift per day, a site Safety and Health O ficer shall be present for each
shift.

c. Have authority to ensure site conpliance with specified safety and
health requirenents, Federal, state and OSHA regul ati ons and all aspects of
the SSHP including, but not linted to, activity hazard anal yses, air
noni toring, use of PPE, decontanination, site control, standard operating
procedures used to nminimze hazards, safe use of engineering controls, the
energency response plan, confined space entry procedures, spill contai nment
program and preparation of records by perfornmng a daily safety and health
i nspection and docunenting results on the Daily Safety I|nspection Log.

d. Have authority to stop work if unacceptable health or safety
conditions exist, and take necessary action to re-establish and maintain
saf e worki ng conditions.

e. Consult with and coordinate any nodifications to the SSHP with the
Saf ety and Health Manager, the Site Superintendent, and the Contracting
Oficer.

f. Serve as a nenber of the Contractor's quality control staff on
matters relating to safety and health.

g. Conduct accident investigations and prepare acci dent reports.

h. Reviewresults of daily quality control inspections and docunent
safety and health findings into the Daily Safety |nspection Log.

i. In coordination with site managenent and the Safety and Heal th
Manager, reconmend corrective actions for identified deficiencies and
oversee the corrective actions.

1.11. 4 Cccupati onal Physician (OP)
1.11.4.1 Qualifications of OP

The services of a licensed physician, who is certified in occupationa
nmedi ci ne by the American Board of Preventative Mdicine, or who, by
necessary training and experience is Board eligible, shall be utilized.

The physician shall be famliar with this site's hazards and the scope of
this project. The nedical consultant's name, qualifications, and know edge
of the site's conditions and proposed activities shall be included in the
SSHP.

1.11. 4.2 Responsibilities of OP
The physician shall be responsible for the deternination of nedica

surveillance protocols and for review of exam nation/test results perforned
in conpliance with 29 CFR 1910, Section .120 (f) and 29 CFR 1926, Section
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.65 (f) and paragraph MEDI CAL SURVEI LLANCE
1.11.5 Persons Certified in First Ald and CPR

At | east two persons who are currently certified in first aid and CPR by
the American Red Cross or other approved agency shall be onsite at al
times during site operations. They shall be trained in universa
precautions and the use of PPE as described in the Bl oodborne Pathogens
Standard of 29 CFR 1910, Section .1030. These persons nmay perform other
duties but shall be imediately available to render first aid when needed.

1.11.6 Saf ety and Heal t h Techni ci ans

For each work crew in the exclusion zone, one person, designhated as a
Safety and Health technician, shall performactivities such as air

noni tori ng, decontani nation, and safety oversi ght on behalf of the SSHO
They shal |l have appropriate training equivalent to the SSHO i n each
specific area for which they have responsibility and shall report to and be
under the supervision of the SSHO

1.11.7 Certified Safety Professional (CSP)

The services of a safety professional certified by the Board of Certified
Safety Professionals shall be utilized. The CSP shall report to the Safety
and Health Manager. The CSP shall be responsible for assisting and, when
necessary, substituting for the SHM

1.12 TRAI NI NG

Personnel shall receive training in accordance with the Contractor's
witten safety and health training programand 29 CFR 1910 Section .120, 29
CFR 1926 Section .65, and 29 CFR 1926 Section .21. The SSHP shall include
a section describing training requirenments.

1.12.1 CGeneral Hazardous Waste Qperations Training

Personnel entering the exclusion or contam nation reduction zones shal

have successfully conpleted 40 hours of hazardous waste instruction off the
site; 3 days actual field experience under the direct supervision of a

trai ned, experienced supervisor; and 8 hours refresher training annually.
Onsite supervisors shall have conpleted the above training and 8 hours of
addi tional, specialized training covering at |least the follow ng topics:
the enpl oyer's safety and health program personal protective equi pment
program spill contai nment program and health hazard nonitoring procedures
and techniques. Copies of current training certification statenments shal
be submitted prior to initial entry onto the work site

1.12.2 Site-specific Training

Site-specific training sessions shall be docunmented in accordance with
Section 01.B.03.b of EM 385-1-1

1.12.2.1 Initial Session (Pre-entry Briefing)
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Prior to commencenment of onsite field activities, all site enployees,

i ncludi ng those assigned only to the Support Zone, shall attend a
site-specific safety and health training session of at |east 4 hours
duration. This session shall be conducted by the Safety and Heal th Manager
and the Site Safety and Health Oficer to ensure that all personnel are
famliar with requirenments and responsibilities for maintaining a safe and
heal t hful work environnment. Procedures and contents of the accepted SSHP
and Sections 01.B.02 and 28.D. 03 of EM 385-1-1 shall be thoroughly

di scussed. The Contracting Oficer shall be notified at | east 5 days prior
to the initial site-specific training session so government personne

i nvolved in the project nmay attend.

1.12.2.2 Peri odi ¢ Sessi ons

Periodic onsite training shall be conducted by the SSHO or Safety and

Heal th Manager at |east weekly for personnel assigned to work at the site
during the followi ng week. The training shall address safety and health
procedures, work practices, any changes in the SSHP, activity hazard

anal yses, work tasks, or schedule; results of previous week's air

noni toring, review of safety di screpancies and accidents. Should an
operational change affecting onsite field work be made, a neeting prior to
i mpl enentati on of the change shall be convened to explain safety and health
procedures. Site-specific training sessions for new personnel, visitors,
and suppliers shall be conducted by the SSHO using the training curriculum
outlines devel oped by the Safety and Heal t h Manager

1.13 PERSONAL PROTECTI VE EQUI PMENT
1.13.1 PPE Program

In accordance with 29 CFR 1910 Section .120 (g)(5) and 29 CFR 1926Secti on
.65 (g)(5), a witten Personal Protective Equi pnent (PPE) program which
addresses the elenents listed in that regulation, and which conplies with
respiratory protection programrequirements of 29 CFR 1910 Section .134, is
to be included in the enployer's Safety and Health Program The Site
Safety and Health Plan shall detail the mni nrum PPE ensenbl es (including
respirators) and specific naterials fromwhich the PPE conponents are
constructed for each site-specific task and operation to be perforned,
based upon the hazard/risk analysis. Conponents of |evels of protection
(B, C, Dand nodifications) nust be relevant to site-specific conditions,

i ncludi ng heat and cold stress potential and safety hazards. Only
respirators approved by NI OSH shall be used. Onsite personnel shall be
provided with appropriate personal protective equipnment. Protective

equi pnrent and clothing shall be kept clean and well maintained. The PPE
section of the SSHP shall include site-specific procedures to determ ne PPE
program ef fectiveness and for onsite fit-testing of respirators, cleaning,
mai nt enance, inspection, and storage of PPE

1.13.2 Level s of Protection
The Safety and Heal th Manager shall establish appropriate |evels of
protection for each work activity based on review of historical site

i nfornation, existing data, an evaluation of the potential for exposure
(inhal ation, dermal, ingestion, and injection) during each task, past air
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nonitoring results, and a continuing safety and health nonitoring program
The Safety and Heal th Manager shall al so establish action |levels for
upgrade or downgrade in |levels of PPE fromthe foll ow ng specified m ninmm
| evel s of protection. Protocols and the comunication network for changi ng
the I evel of protection shall be described in the SSHP. The PPE
reassessnment protocol shall address air nonitoring results, potential for
exposure, changes in site conditions, work phases, job tasks, weather
tenperature extrenes, individual medical considerations, etc.

.13.2.1 Conponents of Levels of Protection

The following itens constitute mininum protective clothing and equi prent
ensenbles to be utilized during this project:

Level D

1. Coveralls.

2. Nitrile or neoprene gloves (when handling
contam nated soil or water).

3. Boots/shoes, neoprene or rubber, steel toe and

shank.

Saf ety gl asses.

Hard hat

ok

Modi fi ed Level D

1. Full-face or half-mask air purifying respirators (N OSH approved),
ready to be donned as needed.

2. Saranex or polyethylene coated Tyvek coveralls. Coated coveralls
nmust be worn when product quantities of fuel are encountered and
when fuel saturated soil is handl ed.

3. Nitrile or neoprene gloves, outer
4. Nitrile or neoprene gl oves, inner
5. Boots (outer), neoprene or rubber, steel toe and shank
6. Boot covers, outer, disposable.
7. Hard hat.
Level C.

1. Full-face or half-mask air purifying respirators (N OSH approved),
donned.

2. Saranex or polyethylene coated Tyvek coveralls. Coated coveralls
nmust be worn when product quantities of fuel are encountered and
when fuel saturated soil is handl ed.

3. Nitrile or neoprene gloves, outer
4. Nitrile or neoprene gloves, inner
5. Boots (outer), neoprene or rubber, steel toe and shank
6. Boot covers, outer, disposable.
7. Hard hat.
Level B

1. Positive pressure, full-facepiece, self-contained breathing
apparatus (SCBA) or positive pressure supplied air respirator
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with escape SCBA (N OSH approved).
2. Saranex or polyethylene coated Tyvek coveralls. Coated coveralls
nmust be worn when product quantities of fuel are encountered and
when fuel saturated soil is handl ed.
Nitrile or neoprene gl oves, outer
Nitrile or neoprene gl oves, inner
Boots (outer), neoprene or rubber, steel toe and shank
Boot covers, outer, disposable.
Hard hat.

NoOok®

1.13.2.2 Initial M ninmmLevels of PPE by Task

Based on available information, the initial mninmmprotective equi pment
requirenents for each major task and operation are |listed below Available
site information shall be reviewed and the Iist of tasks and operations and
these | evels of protection shall be expanded and/or revised during
preparation of the SSHP

M NI MUM PROTECTI VE EQUI PMENT REQUI REMENTS

TASK/ OPERATI ON I NI TIAL LEVEL OF PROTECTI ON

Site grubbing Level D

Soi |l renoval above the UST Level D Modified

UST inerting Level D Modified

UST renoval Level D Modified

Soi | sanpling Level D Modified

UST cl eani ng and sl udge renoval Level C

Site restoration Level D

Tank entry/ Confi ned space/ Sl udge

renoval Level B

1.13.3 PPE for Gover nment Personne

Three cl ean sets of personal protective equi pnent and personal dosineters
for work on radi oacti ve waste cl eanup sites and clothing (excluding
air-purifying negative-pressure respirators and safety shoes, which will be
provi ded by individual visitors), as required for entry into the Exclusion
Zone and/or Contani nation Reduction Zone, shall be available for use by the
Contracting O ficer or official visitors. The items shall be cleaned and
mai nt ai ned by the Contractor and stored in the clean roomof the
decontanination facility or together with the protective clothing used by
the workers and clearly marked: "FOR USE BY GOVERNMVENT ONLY." The
Contractor shall provide basic training in the use and linitations of the
PPE provided, and institute admnistrative controls to check prerequisites
prior to issuance. Such prerequisites include nmeeting mninumtraining
requirenents for the work tasks to be perforned and nedi cal clearance for
site hazards and respirator use.

1.14 VEDI CAL SURVEI LLANCE

The Safety and Heal th Manager, in conjunction with the Cccupationa
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Physician, shall detail, in the enployer's Safety and Health Program and
the SSHP, the nedical surveillance programthat includes scheduling of
exam nations, certification of fitness for duty, conpliance with OSHA
requi renents, and infornation provided to the physician. Exam nations
shal |l be perforned by or under the supervision of a licensed physician
preferably one know edgeabl e i n occupational nedicine, and shall be

provi ded without cost to the enpl oyee, without [oss of pay and at a
reasonabl e tine and place. Medical surveillance protocols and examni nation
and test results shall be reviewed by the Cccupational Physician. The
nmedi cal surveillance programshall contain the requirenents specified

bel ow. Personnel working in contam nated areas of the site shall have been
exam ned as prescribed in 29 CFR 1910 Section .120, and 29 CFR 1926Secti on
.65, and determned nedically fit to performtheir duties.

1.14.1 Frequency of Exam nations

Enpl oyees shall have been provided with nedi cal exam nations as specified,
within the past 12 nonths and shall receive exans annually thereafter (if
contract duration exceeds 1 year); on ternination of enploynent;

reassi gnment in accordance with 29 CFR 1910 Section .120 (f)(3)(i), and 29
CFR 1926 Section .65 (f)(3)(i)(Q; if the enployee devel ops signs or

synptons of illness related to workpl ace exposures; if the physician
det erm nes exam nations need to be conducted nore often than once a year
and when an enpl oyee develops a lost tinme injury or illness during the

period of this contract. The supervisor shall be provided with a witten
statenment signed by the physician prior to allow ng the enployee to return
to the work site after injury or illness resulting in a | ost workday, as
defined in 29 CFR 1904 Section .12 (f).
1.14.2 Cont ent of Exam nations

The followi ng el enents shall be included in the nedical surveillance
program Additional elenments may be included at the discretion of the
occupati onal physician responsible for reviewi ng the nmedical surveillance
pr ot ocol s.

a. Conplete nedical and occupational history (initial examonly).

b. General physical exam nation of nmjor organ systens.

c. Pulnonary function testing including FVC and FEV1. 0.

d. CBCwith differential

e. Blood chenistry screening profile (e.g. SMAC 20/ 25).

f. Uinalysis with nmicroscopic exani nation

g. Audionetric testing (as required by Hearing Conservation Progran)

h. Visual acuity.

[ Chest x-ray. (This test shall be performed no nore frequently

than every 4 years, unless directed by Cccupati onal Physician.)
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j. Electrocardiogram (as directed by Cccupati onal Physician).
k. Urine heavy nmetals (arsenic, cadm um chromum and nercury).
. seruml ead.
m  zinc protoporphyrin.
1.14.3 Information Provided to the Cccupational Physician
The physician shall be furnished with the foll ow ng:

a. Site information from paragraph, SITE DESCRI PTI ON AND
CONTAM NATI ON CHARACTERI ZATI ON

b. information on the enployee's anticipated or neasured exposure.

c. a description of any PPE used or to be used.

d. A description of the enployee's duties as they relate to the
enpl oyee' s exposures (including physical denmands on the enpl oyee and
heat/col d stress).

e. A copy of 29 CFR 1910 Section .120, or 29 CFR 1926 Section .65.

f. Information fromprevious exam nations not readily available to
t he exam ni ng physician

g. A copy of Section 5.0 of NIOSH Pub No. 85-115.
h. Information required by 29 CFR 1910 Section . 134.
1.14. 4 Physician's Witten Opinion
Bef ore work begins a copy of the physician's witten opinion for each
enpl oyee shall be obtained and furnished to the Safety and Heal th Manager
and the enployee. The opinion shall address the enployee's ability to

perform hazardous renedi ati on work and shall contain the foll ow ng:

a. The physician's recommended |inmitations upon the enpl oyee's
assi gned work and/or PPE usage.

b. The physician's opinion about increased risk to the enpl oyee's
health resulting fromwork; and

c. A statement that the enpl oyee has been infornmed and advi sed about
the results of the exanination

1.14.5 Medi cal Records
Docurent ati on of medical exans shall be provided as part of the Certificate

of Worker or Visitor Acknow edgnent. Medical records shall be maintained
in accordance with 29 CFR 1910 Section .120, and 29 CFR 1926 Section .65.
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1.15 EXPOSURE MONI TORI NG/ Al R SAMPLI NG PROGRAM

The Safety and Heal th Manager shall prepare and inpl enent an exposure
nonitoring/air sanmpling programto identify and quantify safety and health
hazards and airborne | evels of hazardous substances in order to assure
proper selection of engineering controls, work practices and persona
protective equi pment for affected site personnel. Available site
i nfornati on shall be reviewed and the exposure nonitoring/air sanpling
program shal |l be expanded and/or revised for submittal as part of the SSHP
Mnimuminitial requirenents for the programare delineated as per ACAd H
Threshold Linmits, 29 CFR 1910, EM 385-1-1 and NI OSH Pub No. 85-115.

1.16 HEAT AND CCOLD STRESS MONI TCORI NG

The Safety and Health Manager shall develop a heat stress and cold stress
nonitoring programfor onsite activities. Details of the nonitoring
program including schedules for work and rest, and physi ol ogi ca

noni toring requirenents, shall be described in the SSHP. Personnel shal

be trained to recogni ze the synmptons of heat and cold stress. The SSHO and
an alternate person shall be designated, in witing, to be responsible for
the heat and cold stress nonitoring program

1.16.1 Heat Stress

Physi ol ogi cal nonitoring shall comence when the anbient tenperature is
above 70 degrees F. Monitoring frequency shall increase as the anbient
tenperature increases or as slow recovery rates are observed. An adequate
supply of cool drinking water shall be provided for the workers. N OSH Pub
No. 85-115 may be consulted for guidance in determ ning protocols for
preventi on of heat stress.

1.16.2 Cold Stress
To guard against cold injury, appropriate clothing and warm shelter for
rest periods shall be provided. Procedures to nonitor and avoid cold
stress shall be followed in accordance with the current TLVs for Cold
Stress as recommended in ACG H Threshold Linits.

1.17 SAFETY PROCEDURES, ENG NEERI NG CONTROLS AND WORK PRACTI CES
The SSHP shal |l describe the standard operating safety procedures,
engi neering controls and safe work practices to be inplenented for the work
covered. These shall include, but not be limted to, the follow ng:

1.17.1 Ceneral Site Rul es/Prohibitions

Ceneral site rules/prohibitions (buddy system eating, drinking, and
snoking restrictions, etc.).

1.17.2 Wrk Permit Requirenents

Excavati on, hot work, confined space, etc.
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1.17.3 Mat eri al Handl i ng Procedures
Soils, liquids.
1.17.3.1 Spill and Di scharge Control

Witten spill and discharge contai nment/control procedures shall be

devel oped and i npl emented. These procedures shall address radioactive

wast es, shock sensitive wastes, |aboratory waste packs, material handling
equi prent, and appropriate procedures for tank and vault entry as well as
drum and cont ai ner handling, opening, sanpling, shipping and transport.
These procedures shall describe prevention neasures, such as building berms

or dikes; spill control measures and material to be used (e.g. boons,
vernmculite); location of the spill control material; personal protective
equi prent required to cleanup spills; disposal of contami nated nateri al

and who is responsible to report the spill. Storage of contam nated
material or hazardous materials shall be appropriately berned, di ked and/or
contained to prevent any spillage of material on uncontam nated soil. |If
the spill or discharge is reportable, and/or human health or the

environnent are threatened, the National Response Center, the state, and
the Contracting Oficer shall be notified as soon as possible. Reporting
requi renents shall be in accordance with Section 02115 UNDERGROUND STORAGE
TANK REMOVAL.

1.17.3.2 Materials Transfer Safety

Li quids and residues shall be renoved fromthe tanks using expl osi on-proof
or air-driven punps. Punmp notors and suction hoses shall be bonded to the
tank and grounded to prevent electrostatic ignition hazards. Use of a hand
punp will be permtted to renpve the last of the liquid fromthe bottom of
the tanks. If a vacuumtruck is used for renoval of |iquids or residues,
the area of operation for the vacuumtruck shall be vapor free. The truck
shal |l be located upwi nd fromthe tank and outsi de the path of probable
vapor travel. The vacuum punp exhaust gases shall be discharged through a
hose of adequate size and | ength downw nd of the truck and tank area.
Vacuum truck operating and safety practices shall conformto APl Publ 2219.
Tank residues shall be collected in drums, tanks, or tank trucks | abel ed
according to 49 CFR 171 and 49 CFR 172 and di sposed of as specified. After
the materials have been transferred and the tanks have been exposed,
fittings and lines |leading to the tanks shall be di sconnected and drained
of their contents. The contents of the lines shall not spill to the
environnent during cutting or disconnecting of tank fittings. Materials
drai ned shall be transferred into DOT-approved drunms for storage and/or
transportation. Only non-sparking or non-heat producing tools shall be
used to disconnect and drain or to cut through tank fittings. Electrica
equi pnrent (e.g., punps, portable hand tools, etc.) used for tank
preparation shall be expl osion-proof. Follow ng cutting or disconnecting
of the fittings, openings |leading to the tanks shall be plugged.

1.17. 4 Drum and Cont ai ner Handl i ng
Procedures and Precautions (opening, sanpling, overpacking).

1.17.5 Confined Space Entry Procedures
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Personnel shall not be pernitted to enter confined spaces as a part

of this project at any tine until the provisions of 29 CFR 1910. 146 are
satisfied. The follow ng requirenents for entry into confined spaces shal
al so be enforced by the Contractor

1.17.5.1 Confined Space Permt

A confined space permit in conpliance with 29 CFR 1910. 146 shal |l be
conpleted prior to any confined space entry. The permt shall be effective
for a single shift.

1.17.5.2 Saf ety Equi pnent

Appropriate Personal Protective Equi pnent, as outlined in the

par agr aph PERSONAL PROTECTI VE EQUI PMENT, as well as a safety harness and a
lifeline shall be worn by all personnel entering the confined space. The
lifeline shall be conected at all tines to the personnel working within the
confined space and to a |location outside the confined space near the

st andby person.

1.17.5.3 Air Monitoring

Moni toring for oxygen, conbustible gases, and air toxics shal

be conducted within the tsnks prior to entry and continuously during
work within the tanks. Levels above 10% LEL shall require i medi ate
evacuation of personnel fromthe tank

1.17.5. 4 St andby Per son

A standby person shall be assigned to remain continuously on

t he outside of each confined space being entered and to be a constant
contact (visual or verbal) with the worker(s) inside. The standby
person shall have no duties other than to serve as standby and to know
who should be notified in case of emergency. Standby personnel shal
not enter a confined space in the event of an emergency until help
arrives, and then only with the proper protective equi pnent and
respirators and lifelines.

1.17.5.5 Enmer gency Rescue Equi prent
Two conpl ete additional Level B ensenbles shall be |abelled
and be readily available on site in the event that energency rescue is
required. These Level B ensenbles shall be reserved solely for
ener gency rescue purposes, and be | abelled as such

1.17.5.6 Enmer gency Lifelines

Li felines, harnesses, and hoists shall be readily avail able on
site in the event that energency rescue is required.

1.17.6 Hot Wérk
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Hot work will not be permitted on or within the tanks except as outlined
herein. Prior to conducting hot work, a hot work pernit shall be prepared
and subnitted. An exanple format for a hot work pernit shall be included
in the SSHP. The pernmt shall describe conpliance with the follow ng
procedures. After tank interiors have been decontam nated, hot work may be
conducted only when the tank is inerted, and to the extent necessary to
begin dismantling the tanks. After decontami nation of tank interiors, hot
wor k shall not be perforned unless nonitoring indicates atnospheres within
and i nmedi ately surrounding the tanks are | ess than 8% oxygen inside the
tank and | ess than 10% of the LFL outside the tank; continuous nmonitoring
shall continue until the hot work is conpleted. The hot work prohibition

i ncl udes wel ding, cutting, grinding, sawing, or other simlar operations
whi ch coul d be expected to potentially generate conbustion-produci ng
tenperatures or sparks, or which could produce potentially hazardous funes
or vapors. An individual at each hot work site shall be designated as a
fire watch. This person's sole responsibility shall be to nonitor the hot
wor k and have i medi ate access to the fire extinguisher |ocated at each hot
work site. A new permt shall be obtained at the start of each work shift
during which hot work will be conduct ed.

1.17.7 I gnition Sources

I gnition sourses, such as sparks produci ng equi pnent, shall not be
permtted.

1.17.8 Fire Protection and Prevention

Snoki ng and open flanes are strictly prohibited at work sites. Wrk shal
stop during electrical storns at the discretion of the SSO

1.17.9 El ectrical Safety

If tenporary electrical power is used for this project, it shall conform
to the National Electrical Code, the National Electrical Safety Code, and
EM 385-1-1. Were possible, notorized vehicles within the Exclusion Zone
shal | be grounded. Electrical equipnment to be used on this project shal
conformto EM 385-1-1. Air nonitoring and sanpling equi prent shall be
rated intrinsically safe for class |, Division | groups A B, C, and D
areas. All portable electrical equipnment shall be protected by G ound
Fault Crcuit Interrupters (G-Cl). Cearances to adjacent overhead
transm ssion and distribution electrical lines shall be sufficient for

t he novenent of vehicles and operation of construction equipnment. The
requirenents stated in EM 385-1-1, 29 CFR 1926, and the Nationa

El ectrical Safety Code shall be adhered to by the Contractor

1.17.10 Excavation and Trench Safety

Al'l excavation work shall be conducted in strict conformance with

EM 385-1-1 and 29 CFR, sections .650 through 653, including requirenents
for shoring or continuously sloping excavations in which enpl oyees are
exposed to danger from noving ground. Prior to opening an excavation
underground installations (e.g. sewer, telephone, water, fuel, electrica
lines) shall be | ocated and protected from danage and di spl acenent.
Utility conpani es and other responsible authorities shall be contacted
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to locate and nark the locations and direct or assist in protecting
t he underground installations.

1.17.11 Guardi ng of Machi nery and Equi prment

In accordance with EM 385-1-1 and 29 CFR 1910 and 1926, nmchinery and
equi pnrent shall be installed and nai ntai ned where needed.

1.17.12 Lockout / Tagout

In accordance with EM 385-1-1 and 29 CFR 1910 and 1926, a | ockout/tagout
program shal |l be devel oped.

1.17.13 Fall Protection

In accordance with EM 385-1-1 and 29 CFR 1910 and 1926, fall protection
equi prent shall be utilized.

1.17.14 Hazard Communi cati on

In accordance with EM 385-1-1 and 29 CFR 1910 and 1926, a hazard
conmuni cati on program shall be established.

1.17.15 Illum nation

I n accordance with EM 385-1-1 and 29 CFR 1910 and 1926, mnimumillum nati on
| evel s shall be maintai ned.

1.17.16 Sanitation

In accordance with EM 385-1-1 and 29 CFR 1910 and 1926, adequate dri nking
water, toilets, and sanitary facilities shall be provided.

1.17.17 Engi neering Controls
In accordance with EM 385-1-1 and 29 CFR 1910 and 1926, engi neering
controls shall be utilized whenever possible before personnel are placed in
PPE.

1.17.18 Process Saf ety Managenent

In accordance with EM 385-1-1 and 29 CFR 1910 and 1926, appropri ate process
saf ety managenment procedures shall be foll owed.

1.17.19 Si gns and Label s

In accordance with EM 385-1-1 and 29 CFR 1910 and 1926, signs and | abel s
shal | be posted and be of appropriate color and size.

1.17.20 Waste Di sposa

Wast es shall be di sposed of in accordance with EM 385-1-1 and 29 CFR 1910
and 1926, and State and | ocal regulations.
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1.17.21 Tank Purging for Permt-Required Confined Space Entries

Tanks shall be purged for confined space entry. The flammabl e vapors shal
be reduced to less than 10% of the LFL and the oxygen content shall be

bet ween 19.5% and 23.5% Confined space entry into the tanks shall not be
attenpted unl ess absolutely necessary, as for exanple, to renove sl udge
fromthe tank. Flammbl e vapors may be exhausted fromthe tank by any of
the nmethods from API RP 1604 |isted bel ow, or any nethod approved by the
Contracting O ficer. The SSHP shall specify the purging nethod to be used.

a. Ventilation by Eductor-Type Air Myvers: The eductor-type air
nover shall be properly bonded and grounded to prevent the generation and

di scharge of static electricity. Wen using this nmethod, the fill (drop)
tube shall remain in place to ensure ventilation at the bottom of the tank
Tanks equi pped with fill (drop) tubes that are not renovable shall be

purged by this nethod. An eductor extension shall be used to discharge
vapors a mninmumof 12 feet above grade or 3 feet above adjacent roof

lines, whichever is greater. |If this is not possible, alternative nethods
shal | be proposed and approved prior to purging. Noise |evels generated by
t hese devices as a result of high airflow my exceed OSHA PELs. Noise

| evel s shall be eval uated and appropriate hearing protection shall be

provi ded.

b. Ventilation by Diffused Air Blowers: Wen using this purging
net hod, the air-diffusing pipe is properly bonded and grounded to prevent
the di scharge of a spark. Fill (drop) tubes shall be renoved to all ow
proper diffusion of the air in the tank. Air supply shall be froma
conpressor that has been checked to ensure that Grade D breathing air is
being supplied. Air pressure in the tank shall not exceed 5 psi gauge to
avoid tank failure.

c. Comercial Emulsifiers and Vol atile Fuel Encapsul ators: These
products are conpletely miscible in water, aid in the elimnation of
fl ammabl e vapors, and are bi odegradable. Regulatory requirenents for
treatment and di sposal of the water shall be determ ned prior to using this
net hod. Standing outside the tank, the operator shall rinse the tank with
a 3-to-6 percent solution of the product using a pressure sprayer through a
tank opening. Explosive concentrations shall be neasured at several |evels
(top, middle, and botton) within the tank. |If readings are greater than
10% of the LFL, the tank shall be rinsed again. Wen LFL readings are
acceptable, the water in the tank shall be punped out for disposal

1.17.22 Tank Inerting (No Entry)

Fol Il owi ng the renmpval of tank contents but prior to excavation of the tanks
and tank preparation activities, the tanks shall be inerted only by

i ntroducing an inert gas, carbon dioxide (CQ2) or liquid nitrogen (N2), to
renove flanmabl e vapors. Before inerting, all openings in the tanks shal
be plugged with threaded or expansion type plugs except the vent tube and
the opening to be used for introducing the inert gas. Wthin 30 mnutes
prior to initiating any activities (e.g., excavating, preparation, renoval,
opening, demplition, transportation, or other simlar activities) involving
a tank which has been inerted, the inerted nature of the tank (oxygen

| evel s |l ess than 8% shall be verified.
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a. C® fire extinguishers shall not be used for inerting the tank
interiors. |If a conpressed gas (e.g., CO2 or N2) is introduced into the
tank the followi ng requirements shall be net to prevent the buil dup of
static electricity:

(1) The UST and the conpressed gas supply tank shall be bonded
t oget her and grounded.

(2) The conpressed gas shall be supplied only at |ow fl ows.

(3) The liquid or gas shall be released at the tank bottom so
that static electricity is not generated by liquid falling to the bottom of
the tank. The tank shall be slowy filled fromthe bottom up

b. Dry ice, which evolves CO2 gas as it evaporates, if used, shall be
i ntroduced in the amobunt of at |east 3 pounds per 100 gallons of tank
capacity. Skin contact with dry ice shall be prevented by weari ng heavy
cloth gl oves.

c. Sufficient quantities of inert gas (CO2 or N2) shall be introduced
into the tanks to | ower the oxygen content to |less than 8% Pressure
i nside the tank shall not exceed 5 psi. Prior to proceeding with
additional activities on the tank (e.g., excavating), the oxygen content of
the tanks shall be nmonitored to confirmthat it is |less than 8%
Addi ti onal oxygen |evel nonitoring shall be conducted at |east hourly while
activities involving the tanks are underway but prior to decontam nation of
tank interiors; at |east daily during periods in which the tanks are not
bei ng di sturbed but prior to decontanmi nation of their interiors; or as
directed by the Contracting Oficer. |If nonitoring of tank interiors
i ndi cates that oxygen levels are not renaining below 8% additional inert
gas shall be introduced and nore frequent oxygen nonitoring shall be
initiated.

d. During inerting procedures, an extension vent tube a m ni numof 12
feet above grade or 3 feet above any adjacent (within 75 feet) roof I|ines,
whi chever is greater shall be used to discharge tank vapors. |If this is
not possible, alternative nethods shall be proposed and approved prior to
inerting. Continuous conbustible gas/oxygen nonitoring shall be conducted
at the vent and inert gas introduction holes.

1.17.23 Tank At nosphere Testing

The air within the storage tanks shall be nonitored to ensure the space is
ei ther adequately purged and safe for personnel entry, or to ensure the
tank has been adequately inerted and the oxygen content is less than 8%
In both instances, nonitoring shall be perforned at the top, bottom and
m ddl e areas of the tanks to ensure stratification has not occurred.
Monitoring results shall be reported to project personnel to ensure safe
operations. Data shall be recorded as specified in paragraph EXPOSURE
MONI TORI NG Al R SAMPLI NG PROGRAM

1.17.23.1 Moni toring to Ensure Purging
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When nonitoring to ensure purging, both oxygen content and LFL readi ngs are
required. Prior to obtaining LFL readings, the Contractor shall nonitor

t he oxygen content of the space and verify that the conbustible gas

i ndicators are operating within the oxygen linmts identified by the Cd
manuf acturer. Personnel shall not be permitted to enter spaces with oxygen
| evel s | ess than 19.5% except in energencies, and then only when equi pped
with the proper PPE and when followi ng permt-required confined space entry
procedures. Toxic air contam nants shall be nonitored as specified in

par agr aph EXPOSURE MONI TORI NG Al R SAMPLI NG PROGRAM

1.17.23.2 Monitoring to Ensure Inerting

Inerted tanks shall be nmonitored to ensure oxygen readi ngs renain bel ow a
maxi mum al | owabl e percentage of 8% by vol une.

1.17.24 Tank Lifting

Tanks shall be lifted using equipnment with a rated capacity greater than
the load to be lifted. Tanks shall be lifted by lifting eyes or by straps
under the ends of the tanks. Tanks shall not be lifted by the manhol e
flange or by renoving the bungs. Personnel shall be directed to remain
away fromthe ends of the tanks and tanks shall be positioned, whenever
possi ble, with the ends oriented away from occupi ed or travel ed areas, due
to potential for rupture. During transportation, the tanks shall be
secured to prevent novenent.

1.17.25 Tank Denolition

The tanks excavated as part of this project shall be denolished before
being renobved fromthe site unless they are transported directly to a state

certified tank destruction facility. Demolition will not be permtted
until a decontam nation of the interiors and exteriors is conplete.
Denolition shall involve opening the tanks sufficiently to permanently

prohi bit further use as containers of liquids. Tanks shall be inerted and
tested before they are opened. Plans and procedures, including a |ist of
materials and supplies, for safely and effectively denolishing the tanks
shall be submitted in the SSHP

1.17.26 Tank d eani ng

Safety practices and procedures for the cleaning of the storage tanks shal
conformto APl Std 2015. Opening of the tanks to permt decontam nation
shal | be conducted utilizing only methods approved in the SSHP. The
interior and exterior of the tank shall be decontam nated prior to renoving
it fromthe work site unless the tank is being transported directly to a
state certified tank destruction facility. Plans and procedures, including
materials and supplies, for safely and effectively opening the tanks,

cl eaning surfaces of the interior and exterior of the tanks, and di sposing
of the decontamnmination fluids shall be subnmitted in the SSHP. Volatile
organi ¢ solvents shall not be pernitted to be utilized for decontam nation
procedures. Personnel shall not enter any of the storage tanks as a part
of this project, except when follow ng pernmit-required confined space entry
procedures. Decontam nation fluids shall be collected and di sposed. Upon
conpletion of this project, witten certification shall be nade that the
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tank was properly decontam nated prior to being renpved fromthe site.
1.18 SITE CONTROL MEASURES

In order to prevent the spread of contam nation and control the flow of
personnel, vehicles, and materials into and out of work areas, site control
neasures shall be established and described in the SSHP. The SSHP shal
descri be the net hodol ogy to be used by the Safety and Heal th Manager and
SSHO i n determ ning work zone designations and their nodifications, and
procedures to limt the spread of contamination. The SSHP shall include
procedures for the inplenmentation and enforcenent of safety and health
rules for all persons on the site, including enployers, enployees, outside
Contractors, governnment representatives, and visitors.

1.18.1 Wor k Zones

Initial anticipated work zone boundaries are shown on the draw ngs.
Utilizing this guidance, work zone boundaries (exclusion zone, including
restricted and regul ated areas; contam nation reduction zone; and support
zone) and access points shall be established and the boundary delineations
shal |l be included on the drawings and in the SSHP. Delineation of work
zone boundaries shall be based on the contanination characterization data
and the hazard/risk analysis to be perforned as descri bed in paragraph
HAZARDY Rl SK ANALYSIS. As work progresses and field conditions are

noni tored, work zone boundaries nmay be nodified with approval of the
Contracting O ficer. Wrk zones shall be clearly identified and nmarked in
the field (using fences, tape, signs, etc.). A site map, showi ng work zone
boundari es and | ocati ons of decontamination facilities, shall be posted in
the onsite office. Wrk zones shall consist of the follow ng:

a. Exclusion Zone (EZ): The exclusion zone is the area where
hazar dous contam nation is either known or expected to occur and the
greatest potential for exposure exists. Entry into this area shall be
controlled and exit nay only be made through the CRz

b. Contami nation Reduction Zone (CRZ): The CRZ is the transition
area between the Exclusion Zone and the Support Zone. The personnel and
equi pnment decontam nation areas shall be separate and uni que areas | ocated
in the CRZ

C. Support Zone (SzZ): The Support Zone is defined as areas of the
site, other than exclusion zones and contami nati on reduction zones, where
wor kers do not have the potential to be exposed to hazardous substances or
dangerous conditions resulting from hazardous waste operations. The
Support Zone shall be secured agai nst active or passive contam nation
Site offices, parking areas, and other support facilities shall be |ocated
in the Support Zone.

1.18.2 Site Control Log
A log of personnel visiting, entering, or working on the site shall be
mai ntai ned. The log shall include the followi ng: date, name, agency or

conpany, time entering and exiting site, tine entering and exiting the
exclusion zone (if applicable), and personal protective equipnent utilized.
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Before visitors are allowed to enter the Contami nation Reducti on Zone or
Excl usi on Zone, they shall show proof of current training, nedical
surveillance and respirator fit testing (if respirators are required for
the tasks to be perforned) and shall fill out the Certificate of Wrker or
Vi sitor Acknow edgnent. This visitor information, including date, shall be
recorded in the |og.

1.18.3 Conmuni cati on

An enpl oyee al arm system that has adequate neans of on and off site

conmuni cati on shall be provided and installed in accordance with 29 CFR 1910
Section .165. The means of conmmuni cation shall be able to be perceived
above anbi ent noise or light levels by enployees in the affected portions

of the workplace. The signals shall be distinctive and recogni zabl e as
nessages to evacuate or to performcritical operations.

1.18.4 Site Security

The following site security shall be provided: Warning signes, a security
fence and access procedures. Signs shall be printed in bold large letters
on contrasting backgrounds in English and/or where appropriate, in the
predoni nant | anguage of workers unable to read English. Signs shall be
visible fromall points where entry mght occur and at such distances from
the restricted area that enpl oyees nay read the signs and take necessary
protective steps before entering.

1.19 PERSONAL HYA ENE AND DECONTAM NATI ON

Personnel entering the Exclusion or Contam nati on Reduction Zones or
ot herwi se exposed or subject to exposure to hazardous chem cal vapors,
liquids, or contam nated solids shall adhere to the foll owi ng persona
hygi ene and decont ani nati on provisions. Decontanination shall be perforned
inthe CRZ prior to entering the Support Zone fromthe Exclusion Zone.
Chapter 10.0 of N OSH Pub No. 85-115 shall be consulted when preparing
decont ani nati on procedures. A detailed discussion of personal hygi ene and
decontani nation facilities and procedures to be followed by site workers
shal |l be submtted as part of the SSHP. Enployees shall be trained in the
procedures and the procedures shall be enforced throughout site operations.
Persons di sregardi ng these provisions of the SSHP shall be barred fromthe
site.

1.19.1 Per sonnel Decontam nation Facilities

The following facilities shall be provided: 1) A personnel decontani nation
facility in the CRZ. This facility shall be used by both Contractor
personnel and governnent representatives. The decontam nation facility
shal | provide for separation of street clothing and contani nated PPE and
shal | be equi pped with heating, lighting, ventilation, a change room and
| ockers, hot and cold water, shower facilities with hot and cold water
towels, soap in sufficient quantities for all anticipated personnel, and
wast e water storage facilities for controlling the disposal of used water
2) Laundry facilities or provisions of |laundry service. |If an offsite

| aundry service is used, they shall be notified, in witing, of the

possi bility and nature of contani nants expected on cl othing.

SECTI ON 01351 Page 26



Bat. Sim Center, Ft. Drum NY BSCANMEND

1.19.2 Pr ocedur es

M ni mum decont am nati on procedures are |listed below. Available site
i nfornati on shall be reviewed and these procedures shall be expanded and/ or
revised for submttal as part of the SSHP

1.20 EQUI PMENT DECONTAM NATI ON

Vehi cl es and equi pnent used in the EZ shall be decontaminated in the CRZ
prior to leaving the site. The procedures for decontam nation of vehicles
and equi pnent shall be addressed in the SSHP

1.20.1 Equi pnent Decontam nation Facilities

A vehi cl e/ equi prrent decontami nation station shall be provided within the
CRZ for decontam nating vehicles and equi prent |eaving the EZ. The
decontani nation station shall include the following: A traffic surface
consisting of a mninmmof 12 inches of crushed rock. The crushed rock
shal | be underlayed by a chenmically resistant inmperneable flexible

nmenbr ane, such as HDPE, PVC or VLDPE with a m ni numthickness of

[40] ] ] mls. The liner shall be protected fromdanage on top with a
geotextile. The base |ayer of soil on which the menbrane is placed shal
be free of objects greater than [0.375][ ] inches in dianmeter and any

other materials which could puncture or danmage the nenbrane. The pad shal
be constructed to capture decontam nation water, including overspray, and
shall allow for collection and renoval of the decontam nation water using
sunps, dikes and ditches as required. High pressure, |ow volune, water
wash area for equi pnent and vehicles. A steam cleaning systemfor use
after the mud and/or site material has been cleaned fromthe equiprment. A
designated "clean area" in the CRZ for perform ng equi pment nai nt enance.
This area shall be used when personnel are required by normal practices to
cone in contact with the ground, i.e., crawing under a vehicle to change
engine oil. Equipnment within the EZ or CRZ shall be decontani nated before
mai nt enance i s perforned.

1.20.2 Pr ocedur es

Procedures for equi pnent decontani nati on shall be devel oped and utilized to
prevent the spread of contamination into the SZ and offsite areas. These
procedures shall address disposal of contam nated products and spent
materials used on the site, including containers, fluids, oils, etc. Any
itemtaken into the EZ shall be assuned to be contaninated and shall be

i nspected and/or decontamni nated before the itemleaves the area. Vehicles,
equi prent, and materials shall be cleaned and decontam nated prior to

| eaving the site. Construction material shall be handled in such a way as
to mnimze the potential for contaninants being spread and/or carried
offsite. Prior to exiting the site, vehicles and equi prent shall be
nonitored to ensure the adequacy of decontamni nation

1.21 EMERGENCY EQUI PMENT AND FI RST Al D REQUI REMENTS

The SSHP shal | describe the enmergency and first aid equipnent to be
avai |l abl e onsite. The following itens, as a mnimm shall be maintained
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onsite and avail able for inmmedi ate use:

a. First aid equiprment and supplies approved by the consulting
physi ci an

b. Energency eyewashes and showers which conply with ANSI Z358. 1.

c. Enmergency-use respirators. For escape purposes, 5- to 15-mnute
energency escape nasks shall be supplied. For rescue purposes, 2 positive
pressure sel f-contai ned breathi ng apparatus (SCBA) shall be supplied.
These shall be dedicated for energency use only and maintained onsite in
t he Cont ami nation Reduction Zone.

d. Fire extinguishers with a mnimumrating of 20-A:120-B: C shall be
provided at site facilities and in all vehicles and at any other site
| ocati ons where flanmabl e or conbustible materials present a fire risk.

1.22 EMERGENCY RESPONSE AND CONTI NGENCY PROCEDURES

An Energency Response Plan, that neets the requirenents of 29 CFR 1910
Section .120 (I) and 29 CFR 1926 Section .65 (l), shall be devel oped and

i mpl enented as a section of the SSHP. In the event of any energency
associated with renmedi al action, the Contractor shall, w thout delay, alert
all onsite enployees that there is an enmergency situation; take action to
renove or otherwi se mninize the cause of the enmergency; alert the
Contracting Oficer; and institute neasures necessary to prevent repetition
of the conditions or actions leading to, or resulting in, the energency.
Enpl oyees that are required to respond to hazardous energency situations
shall be trained in howto respond to such expected energencies. The plan
shal |l be rehearsed regularly as part of the overall training program for
site operations. The plan shall be reviewed periodically and revised as
necessary to reflect new or changing site conditions or infornmation.

Copi es of the accepted SSHP and revi sions shall be provided to the affected
| ocal energency response agencies. The follow ng elenments, as a m ni num
shal | be addressed in the plan

a. Pre-energency planning. The |ocal energency response agencies
shal |l be contacted and net with during preparation of the Energency
Response Pl an. Agencies to be contacted include local fire, police, and
rescue authorities with jurisdiction and nearby nedical facilities that my
be utilized for emergency treatnent of injured personnel. At these
neetings, the agencies shall be notified of upcoming site activities and
potential energency situations. The response agencies' capabilities shal
be ascertained and witten response comrtnents obtained. The Contractor
shal | ensure the Enmergency Response Plan for the site is conpatible and
integrated with the disaster, fire and/ or emergency response plans of
| ocal, state, and Federal agencies.

b. Personnel roles, lines of authority, comunications for
ener genci es.

c. Enmergency recognition and prevention
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d. Site topography, layout, and prevailing weather conditions.

e. Criteria and procedures for site evacuation (emergency alerting
procedures, enployee al armsystem energency PPE and equi pnent, safe
di stances, places of refuge, evacuation routes, site security and control).

f. Specific procedures for decontani nation and nedi cal treatnent of
i njured personnel

g. Route maps to nearest prenotified nedical facility. Site-support
vehi cl es shall be equipped with naps. At the begi nning of project
operations, drivers of the support vehicles shall becone faniliar with the
energency route and the travel tine required.

h. Energency alerting and response procedures includi ng posted
instructions and a list of names and tel ephone nunbers of energency
contacts (physician, nearby nedical facility, fire and police departnents,
anbul ance service, Federal, state, and | ocal environnental agencies; as
wel | as Safety and Health Manager, the Site Superintendent, the Contracting
O ficer and/or their alternates).

i. Criteria for initiating comunity alert program contacts, and
responsibilities.

j. Procedures for reporting incidents to appropriate governnment
agencies. |In the event that an incident such as an explosion or fire, or a
spill or release of toxic materials occurs during the course of the
project, the appropriate governnent agencies shall be inmrediately notified.

In addition, the Contracting O ficer shall be verbally notified
i Mmediately and receive a witten notification within 24 hours. The report
shall include the followi ng itens:

(1) Nane, organi zation, tel ephone nunber, and | ocation of the
Contractor.

(2) Nane and title of the person(s) reporting.
(3) Date and time of the incident.
(4) Location of the incident, i.e., site location, facility nane.

(5) Brief sunmary of the incident giving pertinent details
i ncludi ng type of operation ongoing at the tinme of the incident.

(6) Cause of the incident, if known.

(7) Casualties (fatalities, disabling injuries).

(8) Details of any existing chenical hazard or contanination
(9) Estimated property danmage, if applicable.

(10) Nature of danmge, effect on contract schedul e.
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(11) Action taken to ensure safety and security.
(12) Oher damage or injuries sustained, public or private.
k. Procedures for critique of enmergency responses and fol |l ow up
23 CERTI FI CATE OF WORKER/ VI SI TOR ACKNOW.EDGEMENT
A copy of a Contractor-generated certificate of worker/visitor
acknow edgerment shall be conpleted and submitted for each visitor allowed

to enter contanination reduction or exclusion zones, and for each enpl oyee,
followi ng the exanple certificate at the end of this section

.24 I NSPECTI ONS

The SSHO shall performdaily inspections of the jobsite and the work in
progress to ensure conpliance with EM 385-1-1, the Safety and Health
Program the SSHP and ot her occupational health and safety requirenents of
the contract, and to determine the effectiveness of the SSHP. Procedures
for correcting deficiencies (including actions, tinetable and
responsibilities) shall be described in the SSHP. Follow up inspections to
ensure correction of deficiencies shall be conducted and docunented. Daily
safety inspection |logs shall be used to docunent the inspections, noting
safety and health deficiencies, deficiencies in the effectiveness of the
SSHP, and corrective actions taken. The SSHO s Daily I nspection Logs shal
be attached to and submitted with the Daily Quality Control reports. Each

entry shall include the follow ng: date, work area checked, enployees
present in work area, PPE and work equi pnment being used in each area,
speci al safety and health issues and notes, and signature of preparer. In

the event of an accident, the Contracting O ficer shall be notified
according to EM 385-1-1. Wthin 2 working days of any reportabl e accident,
an Acci dent Report shall be conpleted on ENG Form 3394 and submitted.

. 25 SAFETY AND HEALTH PHASE- OUT REPORT

A Safety and Health Phase-Qut Report shall be submitted within 10 working
days follow ng conpletion of the work, prior to final acceptance of the
work. The followi ng m nimuminformation shall be included:

a. Sumary of the overall perfornance of safety and health (accidents
or incidents including near m sses, unusual events, |essons |learned, etc.).

b. Final decontam nation docunentation including procedures and
techni ques used to decontam nate equi pnment, vehicles, and on site
facilities.

c. Sumary of exposure nmonitoring and air sanpling acconplished
during the project.

d. Signatures of Safety and Health Manager and SSHO
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EXAMPLE CERTI FI CATE OF WORKER/ VI SI TOR ACKNOW.EDGVENT

PRQIECT NAME CONTRACT NO
PRQIECT ADDRESS

CONTRACTOR S NANVE

EMPLOYEE' S or VISI TOR S NAME

The contract for the above project requires the followi ng: that you be
provided with and conplete formal and site-specific training; that you be
supplied with proper personal protective equi pnment including respirators;
that you be trained in its use; and that you receive a nmedical exam nation
to eval uate your physical capacity to performyour assigned work tasks,
under the environmental conditions expected, while wearing the required
personal protective equipnent. These things are to be done at no cost to
you. By signing this certification, you are acknow edgi ng that your

enpl oyer has net these obligations to you.

| HAVE READ, UNDERSTAND AND AGREE TO FOLLOW THE SI TE SAFETY AND HEALTH PLAN
FOR TH S SITE.

FORMAL TRAINING | have conpleted the followi ng fornal training courses
that nmeet OSHA' s requirenents

Dat e Conpl et ed

SITE-SPECI FI C TRAINING | have been provided and have conpl eted the
site-specific training required by this Contract. The Site Safety and
Health O ficer conducted the training.

RESPI RATORY PROTECTION: | have been trained in accordance with the
criteria in [the Contractor's] [my Enployer's] Respiratory Protection
program | have been trained in the proper work procedures and use and
limtations of the respirator(s) I will wear. | have been trained in and
will abide by the facial hair policy.

RESPI RATOR FI T- TEST TRAINING | have been trained in the proper selection
fit, use, care, cleaning, and naintenance, and storage of the respirator(s)
that | will wear. | have been fit-tested in accordance with the criteria

in [the Contractor's] [ny enployer's] Respiratory Program and have received
a satisfactory fit. [I have been assigned ny individual respirator.]

have been taught how to properly perform positive and negative pressure
fit-check upon donning negative pressure respirators each

tinme.
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VEDI CAL EXAM NATION: | have had a nedi cal examination within the |ast

twel ve nonths which was paid for by nmy enployer. The exam nation included:
health history, pulnonary function tests and may have incl uded an

eval uation of a chest ax-ray. A physician nade determ nation regardi ng ny
physi cal capacity to performwork tasks on the project while wearing
protective equi pment including a respirator. | was personally provided a
copy and informed of the results of that exam nation. M/ enployer's

i ndustrial hygienist evaluated the nedical certification provided by the
physi ci an and checked the appropriate blank bel ow. The physician

determi ned that there:

were no limtations to perforning the required work tasks;

were identified physical limtations to perfornming the required work
t asks.

Dat e nedi cal exam conpl et ed

[ Enpl oyee' s][Visitor's] Signature
Dat e

Printed Nane

Soci al Security Nunber

Contractor's Site Safety and Health O ficer Signature

Dat e

Printed Nane

Soci al Security Nunber

PART 2 PRODUCTS (Not Applicable)
PART 3 EXECUTI ON ( Not Appl i cabl e)

-- End of Section --
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SECTI ON 01450

CHEM CAL DATA QUALI TY CONTROL
10/ 97

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

CODE OF FEDERAL REGULATI ONS ( CFR)

40 CFR 261 Identification and Listing of Hazardous
Wast e

40 CFR 262 St andards Applicable to Generators of
Hazar dous Waste

40 CFR 268 Land Di sposal Restrictions

49 CFR 172 Hazar dous Material Table, Special

Provi si ons, Hazardous Materi al
Conmruni cati ons, Energency Response
I nformation, and Trai ning Requirenents
49 CFR 178 Speci fications for Packagi ng
U S. ARMY CORPS OF ENG NEER MANUAL (EM

EM 200-1-1 (1994) Validation of Analytical Chemistry
Laboratori es

EM 200-1-3 (1994) Requirenents for the Preparation of
Sanpling and Analysis Plans Ch 1

EM 200- 1- 6 (1997) Chenical Quality Assurance
U S. ARMY CORPS OF ENG NEERS ENG NEER MANUAL (ER)
ER 1110-1-263 (1996) Data Quality Managenent for
Hazar dous, Toxic, Radioactive Waste
Renedi al Activities
ENVI RONMVENTAL PROTECTI ON AGENCY ( EPA)
EPA 540/ R 94-012 (1994) Contract Laboratory Program

Nat i onal Functional Guidelines for
I norgani ¢ Data Revi ew
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EPA 540/ R 94-013 (1994) Contract Laboratory Program
Nati onal Functional Cuidelines for Oganic
Dat a Revi ew

EPA SW 846 (Rev O wupdates I, I, I1A 11B, and II1)
Test Methods for Evaluating Solid Waste
(Mol IA 1B, IC and II)

U S. ARMY ENVI RONMENTAL HYG ENE AGENCY ( USAEHA)

USAEHA- 01 (1993) Sanpling Protocol Building
Denolition Debris and Buil di ngs Pai nted
with Lead-Based Pai nt

1.2 ACRONYNM5

The definition of acronyns used by the Contractor that pertain to chem cal
data quality control shall be clearly defined for all contract rel ated
products and conmmuni cations. The followi ng acronyns are included in this
section:

CDFR - Chemical Data Final Report

CDQC - Chemical Data Quality Control

CO - Contracting Oficer

CQAR - Chemical Quality Assurance Report
CQC - Contractor Quality Control

DA - Design Analysis

DQO - Data Quality Objectives

FSP - Field Sanpling Plan

PE - Performance Eval uation

QA - Quality Assurance

QAPP - Quality Assurance Project Plan
QALAN - Quality Assurance Laboratory Advance Notification
SAP - Sanpling and Anal ysis Pl an

1.3 VEASUREMENT AND PAYMENT

Separate paynent will not be made for providing and naintaining the
chemical data quality requirenents including the chemcal data quality
managenent, chem cal data validation, mninmmchem cal data reporting

requi renents, and chenical data quality submittal requirenents; these costs
shall be included in the applicable unit prices or lunp sumprices

contai ned in the bidding schedul e.

1.4 CHEM STRY REQUI REMENTS
Chemical Data Quality Control (CDQC) shall be as defined in ER 1110-1-263;
this ER, which integrates USACE gui dance on the subject, shall be
suppl enented by EM 200-1-6 for detail technical guidance on CDQC. Tables
and charts defining Design Analysis (DA), ROD, and renedi al technol ogy
specific chem stry shall be according to or consistent with EM 200-1- 3.

Chemi cal anal yses shall include, but not be linited to, the follow ng:

SECTI ON 01450 Page 2



Bat. Sim Center, Ft. Drum NY BSCANMEND

Arsenic, Barium Benzene, Cadnium Carbon Tetrachl oride, Chlordane,

Chl or obenzene, Chloroform Chronmium Cresols, 2,4-D, 1, 4-Dichlorobenzene,
1, 2- Di chl oroet hane, 1, 1-Dichloroethylene, 2,4-Dinitrotoluene, Endrin

Hept achl ors, Hexachl or obenzene, Hexachl oro-1, 3-butadi ene,
Hexachl or oet hane, Lead, Lindane, Mercury, Metocychlor, Methyl ethyl ketone,
Ni t r obenzene, Penrachl orophenol, Pyridine, Selenium Silver,
Tetrachl oroet hyl ene, Toxaphene, Trichl oroethyl ene, Trichlorophenols,
Silvex, and Vinyl chloride.

1.4.1 Site Hi story
Site history is given in Section 01000 SCOPE OF WORK

1.4.2 Data Quality Objectives (DQO
Sanpl e acquisition, chem cal analysis and chem cal paraneter neasurenents
shal |l be perforned so that the resulting data neet and support data use
requi renents. The chemical data shall be acquired, docurmented, verified
and reported to ensure that the specified precision, accuracy,
representativeness, conparability, conpleteness and sensitivity
requi renents are achieved.

1.4.3 Sanpl i ng, Analysis and Measurenent

1.4.3.1 Soi | / Sedi nent and Ground/ Surface Water Sanpl es
Soi | / sedi nent and ground/ surface water sanples shall be collected and
anal yzed and/or shipped to a primary |aboratory as per Section 02111
EXCAVATI ON AND HANDLI NG OF CONTAM NATED MATERI AL

1.4.3.2 Mani f esti ng Sanpl es
Mat eri al shipping nanifesting shall be in accordance with 40 CFR 261, 40
CFR 262, 40 CFR 268, 49 CFR 172, and 49 CFR 178 and Section 02120
TRANSPORTATI ON AND DI SPOSAL OF HAZARDOUS MATERI ALS

1.4.3.3 Fiel d Screening

Fiel d screening shall include photoionization detector,field gas
chr omat ogr aphy, or simlar nethods.

1.5 QUALI TY ASSURANCE ELEMENTS

The Contractor shall be responsible for the follow ng QA el ements necessary
to nonitor and ensure the quality of chem cal data produced.

1.5.1 Laboratory Validation Requirenents

The Contractor shall propose the m ni num nunber of |aboratories that can
attain or have attained U S. Arny Corps of Engineers (USACE) validation in
accordance with EM 200-1-1 and consistent with contract required chemnica
data quality. The Contractor may propose | aboratories that shal
subsequently be validated by the USACE, or select currently validated USACE
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| aboratories. The Contractor shall identify all proposed project

| aboratories in the sanpling and anal ysis plan (SAP). |If a proposed

anal ytical |aboratory cannot neet specified analytical requirenents or
achieve the required validation, the Contractor shall select another

| aboratory. The Contractor is advised that if not currently validated, the
USACE | aboratory validation process requires a nom nal 120 days to process.

1.5.2 Qual ity Assurance Sanple Collection and Anal ysis

The Contractor shall be responsible for collection and transportation of QA
sanples to the QA laboratory. Sanples for all anal yses (except volatiles)
shal |l be taken as splits of honbgenized sanples. Sanples for volatiles
shal |l be collected as discrete duplicates/triplicates. QA sanples shall be
collected at a rate of 10 percent or a mninmumof 2 sanples per matrix per
anal ysis per sanpling event.

a. The Contractor shall submt the QA Laboratory Advance Notification
(QALAN) to the QA laboratory. The QALAN shall include a |ist of
| aboratory-related DQD. The DQO shall include, but shall not be
limted to, identification of extraction and anal ysis nethod
nunbers, a list of analytes with required linits, estinmated nunber
of tests, approxi nate sanpling dates, and requested conpletion
date for QA testing. The Contractor shall notify the Contracting
Oficer (CO and the QA |laboratory i medi ately of any changes.

b. The Contractor shall provide all labor and field supplies,
i ncludi ng sanpl e containers and shi ppi ng coolers, for collecting
and shipping sanmples for QA testing. The Contractor shall, in the
presence of the CO properly collect, |abel, and package the QA
samples, fill out all chain-of-custody fornms, and ship the sanples
by one-day delivery service to the designated QA | aboratory for
anal ysis. The Contractor shall notify the |aboratory when all
sampling is conpleted and shall clearly mark the chai n-of - cust ody
form acconpanyi ng the final shipnent "FINAL" in 1 inch high
| ettering.

c. The Contractor shall allow 60 cal endar days for |aboratory
anal ysis of QA sanples, data review, and subnission of the
Governnment chemical quality assurance report. The el apsed tine
shal | begin when the Contractor's last sanple arrives at the QA
| aboratory, provided that the Contractor's conpl eted chem stry
data package is received within 30 cal endar days thereafter
O herwi se, the Contractor shall allow 30 cal endar days fromthe
date the conpleted chem stry data package is received at the
| aboratory. Were QA results are unacceptable due to Contractor
negligence (e.g. inproper sanple collection and/or handling by the
Contractor), or where QA sanple results conflict with the
Contractor's primary sanple results, further sanpling and testing
shal |l be perfornmed as directed by the CO Al costs for such
addi tional sanpling and testing due to Contractor negligence,
i ncluding both QC and QA testing and anal ysis, and for any
required renedial actions in the work, shall be borne by the
Contractor. USACE acceptance of final disposition of any
excavated soil shall not occur until the Contractor's sanpling and
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1.

C results have been confirned by QA results. This includes all
final stockpiling, wasting, backfilling, and related construction.
No paynment will be nmade for |aboratory sanpling and testing
before recei pt and acceptance by the Governnent of the QA sanples
and the conpl eted Chemical Data Final Report (CDFR), properly
formul ated according to these specifications.

5.3 Singl e or Double Blind Performance Eval uati on Sanpl es

The Contractor shall submit certified soil and water Performance Eval uation
(PE) sanples. The PE sanples shall contain the site specific contam nants
of concern. The analytes shall be contained in the PE sanples at the site
specific action levels for each target analyte. Throughout the duration of
the project 2 sanples per analysis type shall be submitted for analysis.

At | east 2 sanples shall be submitted during the first week of analysis so
that the Contractor can assess the quality of the laboratory data. |If the
| aboratory does not neet the certified PE sanple acceptance limts, project
sanpl e analysis shall be terminated until corrective actions have been

i mpl enented. The Contractor shall supply the PE sanple results and the
vendor's acceptance limt docunentation to the COw thin 2 working days
followi ng reporting of the results by the |aboratory.

.5.4 Revi ew of Prinary Laboratory Data

The Contractor shall be responsible for the i ndependent data review of the
entire primary data set.

.5.5 Val i dati on of Data

The Contractor shall be responsible for validating 10 percent of the data
in accordance with EPA 540/ R 94-012 and EPA 540/ R 94-013. The data

val idation strategy shall be established at the begi nning of the project to
be consistent with project DQO.

.6 SUBM TTALS

CGovernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 01 Data
Sanpling and Analysis Plan; G RE
The SAP including the Field Sanpling Plan (FSP) and the Quality Assurance
Project Plan (QAPP), no |later than 30 days after receipt of notice to
proceed.

SD- 09 Reports

Qual ity Assurance Sanple Collection and Analysis; G RE
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The QA Laboratory Advance Notification (QALAN); it shall be provided to the
QA laboratory at |east 10 business days before the initial shipnment of
sanpl es.

Chemi stry Data Package; FIO

The chemi stry data package; it shall be provided as an attachnent to the
CDFR.

Chemical Data Final Report; G RE

The CDFR shall be submitted within 30 days of conpleting work at the site,
before final payment. Each report shall be | abeled with the contract
nunber, project nane and | ocation.

.7 QUALI FI CATI ONS
.7.1 Chemical Quality Control Oficer

As a minimum the Contractor's Chemical Quality Control Oficer shall have:
a Bachelor's degree in Chemistry; 2 years of experience related to

i nvestigations, studies, design and renedial actions at HTRWsites; and 2
field seasons (or one continuous cal endar year experience) in calibration
and operation of various field nonitoring devices as well as standard

anal ytical chem stry nethods comron for anal yzing soil, water, air and
other materials for chem cal contamni nati on assessnent, includi ng hazardous
wast e mani festing. The Chemical Quality Control O ficer shall ensure that
all chenistry related objectives including responsibilities for DQO
definitions, sanpling and anal ysis, project requirenents for data
docunentati on and validation, and final project reports are attained. The
Chemical Quality Control officer need not be present onsite during routine
sanpling, but shall be available for consultation with Governnent and
Contractor personnel.

The Chemical Quality Control O ficer, at the Contractor's option, shall
train Contractor assigned staff in the requirenents of sanpling and
performng field anal yses in accordance with the requirenents of this
section. the performance of field analyses and the STADD assigned to this
task shall be subject to approval by the Contracting Oficer.If, in the
sol e opinion of the CO the field anal yses to not neet establish criteria,
the Contractor shall be required to have the Contractor's prinary

| aboratory performall anal yses.

. 8 COORDI NATI ON MEETI NG

After the preconstruction conference, before any sanpling or testing, the
Contractor and the Contracting Oficer will neet at the construction site
or at other nutually convenient location to discuss the CQC Plan and the
SAP. The coordination nmeeting will be sinultaneous to any CQC coordi nation
neeting required in Section 01451 CONTRACTOR QUALI TY CONTROL unl ess

otherwi se indicated or directed. A list of definable features that involve
chem cal neasurenents shall be agreed upon. At a mininum each matrix
(soil, water, air, containerized wastes, radioactive wastes, instrunental
chem cal paraneter nmeasurenent, etc.) shall be a definable work feature.
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Managenent of the chemical data quality systemincludi ng project DQO,
project submittals, chem cal data docunentation, chenical data assessment,
requi red sanpling and anal ysis protocols, and m ni mum data reporting

requi renents shall be agreed upon. The neeting will serve to establish an
interrel ationship between the Contractor's chem cal data quality nanagenent
and Government chemical quality assurance requirenents. Mnutes of the
neeting will be docunented by the Governnment and shall be signed by both
the Contractor and the Contracting O ficer. The minutes will include any
or all unresolved chemical issues along with the conditions for resol ution
and will becone a part of the contract file.

PART 2 PRODUCTS ( NOT APPLI CABLE)

PART 3 EXECUTI ON

3.

1 GENERAL REQUI REMENTS

The Contractor shall be responsible for chenical sanple acquisition, sanple
anal ysis, instrunental neasurenents of chenical paraneters and for chemca
data quality control. An effective chemcal data quality control system
shal | be established that neets the requirenents for the chenica

nmeasur enent DQO applicable to the project. The system shall cover chem ca
neasurenents pertaining to and required for Contractor and subcontractor
produced chem cal data. The Contractor shall control field screening,
sanpling, and testing in conjunction with renedial activities to neet al
DQC, ninimze the anount of excavated material requiring tenporary storage;
prevent dilution of contami nated soils with clean soils; and ensure
conpletion of work within the required tine.

.2 QUALI TY CONTRCL PLAN

2.1 Cener al

In addition to the quality control requirenents specified in Section 01451
CONTRACTOR QUALI TY CONTROL, the CQC Plan shall incorporate the
qualifications, authority and responsibilities of all chem cal quality
managenent and support personnel. Chem cal neasurenents including sanpling
and/ or chem cal paraneter neasurenent will not be permitted to begin unti
after production and acceptance of the CQC Plan, and Governnent approval of
t he SAP.

. 2.2 Chemistry Elenents of the CQC Pl an

To cover contract rel ated chem cal neasurenments by the Contractor and al
subcontractors, the CQC Plan shall include the followi ng as a m ni num

.2.2.1 Qualifications

Nanes, education, experience qualifications, authorities, and

deci si on-nmaki ng responsibilities of all chem cal quality nanagenent and
support personnel. The CQC Plan shall contain a copy of a letter fromthe
proj ect QC nmanager designating and authorizing a Chenical Quality Control
O ficer and chenmical quality control organization staff.

SECTI ON 01450 Page 7



Bat. Sim Center, Ft. Drum NY BSCANMEND

3.2.2.2 Aut hority and Responsibility

A diagram flow chart, or figure clearly depicting the chem cal data

qual ity managenent and support staff and the authority and responsibility
of each for chemi cal sanpling and anal ysis, procedures for corrective
actions, deliverables and submttals, deviations and changes, chenica

qual ity docunentation, data validation, mnimmdata reporting

requi renents, and DQO for chem cal paraneter neasurenent by the Contractor
and subcontractors. The contents of this section of the CQC Plan shall be
i ncluded in the applicable "Project O ganization" elenents of the FSP and
t he QAPP

3.3 SAMPLI NG AND ANALYSI S PLAN

The SAP shall be prepared in accordance with CDQC requirenents and EM
200-1-3. The SAP shall be a single docurment that contains two distinct

el enents: FSP and QAPP. Sections of the FSP and QAPP shall be cross
referenced. The SAP shall confirmthe Contractor's understandi ng of the
contract requirenments for chemcal data quality control, and shall describe
procedures for field sanpling and sanple submittal for analysis, field

chem cal paraneter nmeasurenent, data docunentation, data assessnent and
data reporting requirenents. The SAP shall delineate the nmethods the
Contractor intends to use to acconplish the chenmical quality control itens
to assure accurate, precise, representative, conmplete, legally defensible
and conparabl e data. The SAP shall describe all chem cal paraneter
neasurenents for all matrices for all phases of the renediation contract.
As a single interrel ated docunent, the SAP shall be provided to field and

| aboratory personnel. The Contractor may propose original/innovative
approaches to chem cal paraneter neasurenents for cost reduction and
renmedi ati on efficiency by abbreviated sanpling, contingency sanpling and/or
contingency analysis, indicator or tracer analysis, onsite analytica

servi ces, equival ency or screening nethods. The SAP shall clearly identify
the Contractor obtained | aboratories. The Contractor shall furnish copies
of the Governnent approved SAP to all |aboratories and the Contractor's
field sampling crew. The SAP shall address all |evels of the investigation
wi th enough detail to becone a docunment which nmay be used as an audit guide
for field and | aboratory work

3.3.1 Field Sanmpling Plan

The FSP shall contain necessary technical detail and direction for the
field personnel to understand sanpling and field nmeasurenent requirenents.
The FSP shall provide a conprehensive description and full detail for
personnel to performall onsite activities required to attain project DQO,

i ncludi ng: |ocations of sanples, sanpling procedures for onsite and offsite
chem cal analysis, sumaries of anal yses to be perforned on sanpl es,

shi pment of sanples for offsite anal yses, perfornmance of onsite and offsite
i nstrunental paranmeter neasurenents, data docunentation and reporting

requi renents.

3.3.2 Qual ity Assurance Project Plan

The QAPP shall contain necessary technical detail and direction for field
and | aboratory personnel to understand project sanple analysis, quality
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control and data reporting requirenents, analytical nethods, required
detection limts, QC requirenents, and data validation and reporting
requi renents.

3.4 CHEM STRY DATA PACKAGE

The chemi stry data package shall be produced and provided through USACE CO
as an attachnent to the CDFR.  The chem stry data package shall contain
infornati on to denonstrate that the project's DQO have been fulfilled. The
QA function will conpare QA sanple results to corresponding primary sanple
results, will assess the Contractor's conpliance with the SAP, and will
reconmend corrective action as necessary.

3.5 CONTRCL OF CHEM CAL DATA QUALITY

Contractor chemical data quality control shall ensure that a quality
control programis in place that assures sanpling and anal ytical activities
and the resulting chenical parameter neasurenent data conply with the DQO
and the requirenents of the SAP. The Contractor shall utilize the

t hr ee- phase control systemthat includes a preparatory, initial and

foll owup phase for each definable feature of work. The Contractor's

t hr ee- phase chenical data control process shall ensure that data reporting
requi renents are achi eved and shall be inplenented according to Section
01451 CONTRACTOR QUALI TY CONTROL. The three-phase chem cal data control
process shall be conbined with that under Section 01451 CONTRACTOR QUALI TY
CONTROL.

3.6  ANALYTI CAL TESTI NG LABORATORI ES

The Contractor shall propose the analytical |aboratories to be used for the
primary sanpl es anal yses. Laboratory validation requirenments shall be in
accordance with paragraph LABORATORY VALI DATI ON REQUI REMENTS. The
Contractor may utilize its own | aboratory or utilize subcontract

| aboratories to achieve the prinary required sanpl e anal yses.

3.6.1 Laboratory Anal ytical Requirenents

The Contractor shall provide the specified chem cal anal yses by the
Contractor's |l aboratory. The Contractor shall provide chem cal analyses to
achieve the project DQO for all paraneters specified by the nmethods. To
gi ve the USACE prograns the greatest flexibility in the execution of its
projects, the EPA SW846 nethods are generally the nmethods enpl oyed for the
anal ytical testing of environnmental sanples. These nmethods are flexible
and shall be adapted to individual project-specific requirenents.

3.6.2 Laborat ory Performance

The Contractor shall provide continued acceptable anal ytical perfornmance
and shall establish a procedure to address data deficiencies noted by

revi ew and/or quality assurance sanple results. The Contractor shall

provi de and i nplenment a nmechani sm for providing analytical |labs with the
SAP or (QAPP portion of the SAP, for nonitoring the |ab's perfornmance and
for performing corrective action procedures. The Contractor shall acquire
anal ytical services with additional USACE or State of New York validated
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| aboratories in the event a project lab loses its validation status during
t he project.

7

CHEM CAL DATA FI NAL REPORT

The CDFR shall be produced including a sunmary of quality control practices
enpl oyed and all chenical paraneter nmeasurenent activities after project
conpletion. As a mininum the CDFR shall contain the foll ow ng:

8

a.

b

Sunmary of project scope and description.

Sunmary of any deviations fromthe design chenical paraneter
measur enent specifications.

Sunmary of chemical paraneter neasurenents perforned as contingent
neasur enment s.

Sunmary di scussion of resulting data including achieving data
reporting requirenents.

Sunmary of achieving project specific DQO

Presentation and eval uation of the data to include an overal
assessnent on the quality of the data for each nethod and matri x.

Internal QC data generated during the project, including tabular
sunmmaries correlating sanple identifiers with all blank, matrix
spi kes, surrogates, duplicates, |aboratory control sanples, and
batch identifiers

A list of the affected sanple results for each anal yte (i ndexed by
met hod and nmatrix) including the appropriate data qualifier flag
(J, B, R etc.), where sanple results are negatively inpacted by
adverse quality control criteria.

Sunmary of field and | aboratory oversight activities, providing a
di scussion of the reliability of the data, QC problens
encountered, and a sumtmary of the evaluation of data quality for
each analysis and matrix as indicated by the laboratory QC data
and any other relevant findings.

Concl usi ons and recommendati ons.

Appendi ces containing: (1) Chemistry data package, and (2)
Results of the Chemi cal Quality Assurance Report (CQAR). The CQAR
is a Governnent produced document achi eved through the inspection
and anal ysis of QA sanpl es and correspondi ng project sanple data.
The CQAR wi |l include review of all QC paranmeters such as hol di ng
tinmes, detection linmts, method bl anks, surrogate recoveri es,

mat ri x spi kes and duplicates, and inter-|laboratory and
intra-laboratory data conparisons

DOCUNMENTATI ON
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Docurent ation records shall be provided as factual evidence that required
chemi cal data has been produced and chemical data quality has been

achi eved. The docunentation shall conmply with the requirenents specified
i n paragraphs SAMPLI NG AND ANALYSI S PLAN, CHEM STRY DATA PACKAGE, and
CHEM CAL DATA FI NAL REPORT. Docunentation requirenments shall be in
accordance with Section 01240 COST AND PERFORMANCE REPORT.

3.9 NOTI FI CATI ON OF NON- COVPLI ANCE
The Contracting Officer will notify the Contractor of any detected
nonconpl i ance with the foregoing requirenents. The Contractor shall take

i medi ate corrective action after recei pt of such notice.

-- End of Section --
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SECTI ON 02111

EXCAVATI ON AND HANDLI NG OF CONTAM NATED MATERI AL
05/ 98

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 422 (1963; R 1990) Particle-Size Analysis of
Soils
ASTM D 698 (1991) Laboratory Conpaction

Characteristics of Soil Using Standard
Effort (12,400 ft-lbf/cu. ft. (600
KN-mfcu. m))

ASTM D 1556 (1990; R 1996) Density and Unit Weight of
Soil in Place by the Sand- Cone Mt hod

ASTM D 1557 (1991) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft. (2,700
KN-mfcu. m))

ASTM D 2167 (1994) Density and Unit Weight of Soil in
Pl ace by the Rubber Ball oon Method

ASTM D 2487 (1993) dassification of Soils for
Engi neering Purposes (Unified Soil
Classification Systen

ASTM D 2922 (1996) Density of Soil and Soil - Aggregate
in Place by Nucl ear Methods (Shall ow Depth)

ASTM D 4318 (1995a) Liquid Limt, Plastic Limt, and
Plasticity Index of Soils

ASTM D 5434 (1993) Guide for Field Logging of
Subsurface Explorations of Soil and Rock

CODE OF FEDERAL REGULATI ONS ( CFR)

40 CFR 302 Desi gnati on, Reportable Quantities, and
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1.

Noti fication
2 SUBM TTALS
CGovernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Surveys; G RE
Cross-sections and areas of excavati on.
SD- 03 Product Data
Excavati on and Handling Work Plan; G RE
Wrk Plan within 30 cal ender days after notice to proceed. No
work at the site, with the exception of site inspections and
surveys, shall be perforned until the Wrk Plan is approved. The
Contractor shall allow 30 cal endar days in the schedule for the
Governnent's review. No adjustnent for time or noney will be nade
if resubmittals of the Work Plan are required due to deficiencies
inthe plan. At a mininum the Work Plan shall include:
a. Schedule of activities.
b. Method of excavation and equi pnment to be used.
c. Shoring or side-wall slopes proposed.

d. Dewatering plan.

e. Storage nethods and |ocations for liquid and solid
contam nated materi al .

f. Borrow sources and haul routes.
g. Decontami nation procedures.

h. Spill contingency plan.

Closure Report; G RE

Six (6) copies of Closure Report within 14 cal endar days of work
conpletion at the site.

SD- 06 Test Reports
Backfill Material; G RE
Surveys; G RE
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1

Confirmation Sanpling and Analysis; G RE
Sanpling of Stored Material; G RE
Sanpling Liquid; G RE

Conpaction; G RE

Chemical Testing, G RE

Test results.
3 SURVEYS

Surveys shall be perfornmed i nmediately prior to and after excavation of
contanminated material to determne the volune of contaninated nateria
renoved. The Contractor shall provide cross-sections on [25] | ] foot
i ntervals and at obvious break points for all excavated areas. Locations
of confirmation sanples shall al so be surveyed

.4 REGULATORY REQUI REMENTS

4.1 Permts and Li censes

The Contractor shall obtain required federal, state, and |local permts for
excavation and storage of contami nated material. Permits shall be obtained
at no additional cost to the Governnent.

.5 DESCRI PTI ON OF WORK

The work shall consist of excavation and tenporary storage of approxi mately
yards of contami nated nmaterial. Approxinmate |ocations of contani nated

material are shown on the drawings. Chenical anal ysis of contani nated

mat eri al has not been perforned. The Contractor shall perform an

i ndependent eval uation of the site characterization data. The Contracting

Oficer shall be notified within 48 hours if contanmi nated naterial is

di scovered whi ch has not been previously identified or if other

di screpanci es between data provi ded and actual field conditions are

di scovered. Sone backfill material is available onsite and typically

consists of clay. Gound water is is not expected to be encountered during

excavation activities.

.6 CHEM CAL TESTI NG

Requi red sanpling and chem cal analysis shall be conducted in accordance
with Section 01450 CHEM CAL DATA QUALI TY CONTROL

T SCHEDULI NG

The Contractor shall notify the Contracting O ficer 5 cal endar days prior
to the start of excavation of contami nated material. The Contractor shal
be responsible for contacting regulatory agencies in accordance with the
appl i cabl e reporting requirenents.

PART 2 PRODUCTS

2.

1 BACKFI LL MATERI AL
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Backfill material shall be obtained from[the |ocation indicated on the
drawi ngs] [offsite]. Backfill shall be classified in accordance with ASTM
D 2487 as GW &GP, GM CGC, SW SP, SM SC, M, M4, CL, or CH and shall be
free fromroots and other organic matter, trash, debris, snow, ice or
frozen materials. Backfill material shall be tested for Atterberg limts
(ASTM D 4318), grain-size distribution (ASTM D 422), and conpaction
characteristics (ASTM D 698 or ASTM D 1557) at a frequency of once per
yards. A mnimm of one set of classification tests shall be perforned per
borrow source and 1 backfill sanple shall be collected and tested for the
following list of contam nants:

Backfill shall not be used until borrow source chem cal and physical test
results have been submtted and approved.

.2 SPI LL RESPONSE NMATERI ALS

The Contractor shall provide spill response materials including, but not
limted to the followi ng: containers, adsorbents, shovels, and persona
protective equipnment. Spill response materials shall be available at al
times in which hazardous material s/wastes are being handl ed or transported.
Spill response materials shall be conpatible with the type of materials
and cont am nants bei ng handl ed.

PART 3 EXECUTI ON

3.

1 EXI STI NG STRUCTURES AND UTI LI TI ES

No excavation shall be performed until site utilities have been field

| ocated. The Contractor shall take the necessary precautions to ensure no
danage occurs to existing structures and utilities. Danmge to existing
structures and utilities resulting fromthe Contractor's operations shal

be repaired at no additional cost to the Governnent. Utilities encountered
that were not previously shown or otherw se |ocated shall not be disturbed
wi thout witten approval fromthe Contracting O ficer

.2 CLEARI NG AND GRUBBI NG

Cl earing and grubbing shall be performed to the limts shown on the
drawi ngs in accordance with Section 02230 O earing and G ubbi ng.

.3 CONTAM NATED MATERI AL REMOVAL

. 3.1 Stripping

The upper feet of soil in the area of contamination shall be considered

cl ean and shall be stripped and stockpil ed separately from contam nated
material. The upper feet of stripped soil shall be defined as topsoil and
shal | be stockpiled separately fromthe remai nder of the stripped soil. No
liner systemw |l be required beneath stripped nateri al

.3.2 Excavati on

Areas of contam nation shall be excavated to within [60] | ] mm of the
depth and extent as directed by the Contracting Oficer. Excavation shal
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be performed in a nanner that will linmt the potential for contam nated
material to be mixed with uncontami nated material. The Contractor shal
mai ntain an excavation of sufficient size to allow workers anple roomto
conplete the work. A log of the naterials and any visible signs of
contam nati on encountered during excavation shall be maintained for each
area of excavation. Excavation |logs shall be prepared in accordance with
ASTM D 5434,

3.3.3 Shori ng

Sheeting, bracing, or shoring shall be installed in the absence of adequate
side slopes if there is a need for workers to enter the excavated area.

3.3.4 Dewat eri ng

Surface water shall be diverted to prevent entry into the excavation
Dewatering shall be limted to that necessary to assure adequate access, a
saf e excavation, and to ensure that conpaction requirenments can be net.

3.4 CONFI RVATI ON SAVPLI NG AND ANALYSI S

The Contracting O ficer shall be present to inspect the renoval of

contam nated material fromeach site. After all material suspected of
bei ng cont ani nated has been renoved, the excavation shall be exam ned for
evi dence of contam nation and, if appropriate, field analysis used to
determ ne the presence of volatile and/or sem -volatilea real tine vapor
noni toring instrument or inmunoassay field kits. Excavation of additiona
material shall be as directed by the Contracting Oficer

Sanpl es shall be collected at a frequency of one per yards fromthe bottom
and each of the side walls or as directed by the Contracting Officer. A

m ni mum of one sanple shall be collected fromthe bottom and each side wal
of the excavation. Based on test results, the Contractor shall propose any
addi ti onal excavation which nmay be required to renove material which is
cont am nat ed above action |levels. Additional excavation shall be subject
to approval by the Contracting Officer. Locations of sanples shall be
marked in the field and docunented on the as-built draw ngs.

3.5 CONTAM NATED MATERI AL STORAGE

Material shall be placed in tenmporary storage i nmedi ately after excavati on.
The foll owi ng paragraphs descri be acceptabl e nethods of naterial storage.
Storage units shall be in good condition and constructed of nmaterials that
are conpatible with the material or liquid to be stored. |If nultiple
storage units are required, each unit shall be clearly |labeled with an
identification number and a witten |log shall be kept to track the source
of contaminated material in each tenporary storage unit.

3.5.1 St ockpi | es
St ockpi |l es shall be constructed to isolate stored contami nated nateria
fromthe environnment. The nmaxi mum stockpile size shall be vyards.

St ockpi |l es shall be constructed to include:

a. A chenmically resistant geonenbrane liner. Non-reinforced
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3.

geonenbrane liners shall have a m ninmumthickness of [20] [__ |
mls. Scrimreinforced geonenbrane |iners shall have a m ni mum
wei ght of 40 Ibs. per 1000 square feet. The ground surface on
whi ch the geonenbrane is to be placed shall be free of rocks
greater than 0.5 inches in dianeter and any ot her object which
coul d danmage the nenbrane.

b. Geonenbrane cover to prevent precipitation fromentering the
stockpile. Non-reinforced geonenbrane covers shall have a nini mum
thickness of 10 mils. Scrimreinforced geonenbrane covers shal
have a m ni nrum wei ght of 26 |Ibs. per 1000 square feet. The cover
mat eri al shall be anchored to prevent it from being renoved by

wi nd.

c. Berns surrounding the stockpile, a mininumof 12 inches in
hei ght. Vehicle access points shall also be berned.

d. Storage and renoval of liquid which collects in the stockpile,
in accordance with paragraph Liquid Storage.

5.2 Rol I -OFf Units

Water-tight roll-off units shall be used to tenporarily store contani nated
material. An inperneable cover shall be placed over the units to prevent

precipitation fromcontacting the stored material. The units shall be

| ocated as directed by the Contracting Oficer. Liquid which collects

i nside the units shall be renpved and stored in accordance wi th paragraph

Li quid Storage.

.5.3 Liquid Storage

Liquid collected fromexcavati ons and stockpiles shall be tenporarily
stored in [55 gallon barrels] [[500] [ ] gallon tanks]. Liquid
storage containers shall be water-tight and shall be |ocated as directed by
the Contracting O ficer.

.6 SAMPLI NG

.6.1 Sanpling Beneath Storage Units

Sanpl es frombeneath and [3] | ] feet outside of each storage unit
shal |l be collected after renpval of the storage unit. Sanples shall be
collected at a frequency of one per each yards froma depth interval of
[0 to 0.5] [ ] feet. Contam nated soil shall be renpbved at no
additional cost to the Government.

T SPI LLS

In the event of a spill or release of a hazardous substance (as desi gnated
in 40 CFR 302), pollutant, contami nant, or oil (as governed by the Ol

Pol lution Act (OPA), 33 U.S.C. 2701 et seq.), the Contractor shall notify
the Contracting Officer imrediately. |If the spill exceeds the reporting
threshol d, the Contractor shall follow the pre-established procedures as
described in the RCRA Contingency Plan or Base Wde Contingency Plan for
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i medi ate reporting and contai nnent. |nmedi ate contai nment actions shal
be taken to minimze the effect of any spill or leak. C eanup shall be in
accordance with applicable federal, state, and | ocal regulations. As
directed by the Contracting Oficer, additional sanmpling and testing shal
be performed to verify spills have been cleaned up. Spill cleanup and
testing shall be done at no additional cost to the Governnent.

3.8 BACKFI LL
3.8.1 Confirmati on Test Results

Excavati ons shall be backfilled i mediately after all contam nated
materi al s have been renoved and confirmation test results have been
approved. After conpletion of backfilling, a 6 inch |ayer of top soi
shall be placed in a single lift to the Iines and grades shown on the
dr awi ngs.

3.8.2 Conpaction

Approved backfill shall be placed in lifts with a nmaxi rum | oose thickness
of [8] [ ] inches. Soil shall be conpacted to 90 percent of ASTM D
698 or ASTM D 1557 maxi mum dry density for cohesive soils and 95 percent of
ASTM D 698 or ASTM D 1557 maxi mum dry density for cohesionless soils.
Density tests shall be perfornmed at a frequency of once per [10,000]

[ ] square feet per lift. A mnimmof one density test shall be
perfornmed on each |ift of backfill placed. Field in-place dry density
shall be determined in accordance with ASTM D 1556, ASTM D 2167, or ASTM D
2922. If ASTM D 2922 is used, a minimumof one in ten tests shall be
checked using ASTM D 1556 or ASTM D 2167. Test results from ASTM D 1556 or
ASTM D 2167 shall govern if there is a discrepancy with the ASTM D 2922
test results.

3.9 DI SPOSAL REQUI REMENTS

O fsite disposal of contanminated naterial shall be in accordance with
Section 02120 TRANSPORTATI ON AND DI SPOSAL OF HAZARDOUS MATERI ALS

3.10 CLOSURE REPORT

Six (6) copies of a Closure Report shall be prepared and submitted within
21 cal endar days of conpleting work at the site. The report shall be

| abel ed with the contract nunber, project nane, |ocation, date, name of
general contractor, and the Corps of Engineers District contracting for the
work. The Closure Report shall include the following information as a

m ni mum

a. A cover letter signed by a Professional Engineer registered in
the State of New York who is a responsible conpany official]
certifying that all services involved have been perforned in
accordance with the terns and conditions of the contract docunents.

b. A narrative report including, but not linted to, the
fol | owi ng:
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(1) site conditions, ground water elevation, and cl eanup
criteria;

(2) excavation | ogs;
(3) field screening readi ngs;

(4) quantity of materials renoved fromeach area of
cont am nati on;

(5) quantities of water/product renoved during dewatering;
(6) sanpling |ocations and sanpling nethods;

(7) collection data such as tine of collection and nethod of
preservation;

(8) sanpl e chain-of-custody forns; and
(9) source of backfill.
c. Copies of all chenmical and physical test results.

d. Copies of all manifests and | and disposal restriction
notifications.

e. Copies of all certifications of final disposal signed by the
responsi bl e di sposal facility official

f. Waste profile sheets.

g. Scaled drawings showing Iinmts of each excavation, limts of
contami nati on, known underground utilities within 50 feet of
excavation, sanple |ocations, and sanple identification nunbers.

h. Progress Photographs. Col or photographs shall be used to
docunent progress of the work. A mninum of four views of the
site showing the location of the area of contam nation

entrance/ exit road, and any other notable site conditions shall be
taken before work begins. After work has been started, activities
at each work location shall be photographically recorded daily.
Phot ographs shall be a minimumof 3 x 5 inches and shall i nclude:

(1) Soil renoval, handling, and sanpling.

(2) Unanticipated events such as discovery of additiona
contam nated materi al .

(3) Contaminated material storage.

(4) Site or task-specific enployee respiratory and persona
protection.

(5) Fill placenent and grading.
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(6) Post-construction photographs. After conpletion of work
at each site, the Contractor shall take a m ni mum of four views of
each excavation site.

Phot ogr aphs shal |l be nounted back-to-back in double face plastic sleeves
punched to fit standard three ring binders. Each print shall have an

i nfornati on box attached. The box shall be typewitten and arranged as
fol | ows:

Proj ect Nane: Direction of View
Locati on: Dat e/ Ti ne:
Phot ograph No. : Descri ption of View

-- End of Section --
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SECTI ON 02115

UNDERGROUND STORAGE TANK REMOVAL
12/ 97

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this section to the extent
referenced. The publications are referenced in the text by basic
desi gnati on only.

AMERI CAN PETROLEUM | NSTI TUTE (API)

APl Pub 2217A (1997) Guidelines for Work in Inert
Confined Spaces in the Petrol eum I ndustry

APl Pub 2219 (1999) Safe Qperation of Vacuum Trucks in
Petrol eum Servi ce, 2nd Edition

APl RP 1604 (1996) d osure of Underground Petrol eum
St orage Tanks

APl RP 2003 (1998) Protection Against Ignitions
Arising out of Static, Lightning, and
Stray Currents

APl Std 2015 (1994) Safe Entry and d eani ng of
Petrol eum St or age Tanks

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 1556 (1990; R 1996el) Density and Unit Wi ght
of Soil in Place by the Sand-Cone Mt hod

ASTM D 1557 (1998) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft. (2,700
KN-mfcu. m))

ASTM D 2167 (1994) Density and Unit Wight of Soil in
Pl ace by the Rubber Ball oon Method

ASTM D 2487 (1998) dassification of Soils for
Engi neering Purposes (Unified Soil
Classification Systen

ASTM D 2922 (1996el) Density of Soil and

Soi | - Aggregate in Place by Nucl ear Methods
(Shal | ow Dept h)
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ASTM D 3017 (1988; R 1996el) Water Content of Soil and
Rock in Place by Nucl ear Methods (Shall ow
Dept h)

CODE OF FEDERAL REGULATI ONS ( CFR)

40 CFR 261 Identification and Listing of Hazardous
Wast e
40 CFR 262 St andards Applicable to Generators of

Hazar dous Wast e

40 CFR 264 St andards for Owers and Operators of
Hazar dous Waste Treatnent, Storage, and
Di sposal Facilities

40 CFR 265 Interim Status Standards for Omners and
Operators of Hazardous Waste Treat nent,
Storage, and Disposal Facilities

40 CFR 266 St andards for the Managenent of Specific
Hazar dous Wastes and Specific Types of
Hazar dous Waste Managenent Facilities

40 CFR 268 Land Di sposal Restrictions
40 CFR 279 St andards for the Managenent of Used O
40 CFR 280 Techni cal Standards and Corrective Action

Requirenments for Owners and Operators of
Under ground Storage Tanks (UST)

1.2 SUBM TTALS
CGovernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will reviewthe submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 03 Product Data
Wrk Plan; G RE
The Work Plan within 30 days after notice to proceed. The
Contractor shall allow 30 days in the schedule for the
Governnent's revi ew and approval. No adjustnment for tinme or noney
will be nmade for resubnmittals required as a result of
nonconpl i ance.
Qualifications; G RE

A docunent indicating that the Contractor neets the specified
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requirenents.
Sal vage Rights; FIO

A record of the disposition of salvaged nmaterials at the end of
the contract.

SD- 06 Test Reports

Backfill Material; G RE

Tank Contents Verification;, G RE

Cont am nated Water Disposal; G RE

Soi | Exami nation, Testing, and Analysis; G RE.

Reports including the chain-of-custody records.
Backfilling; G RE.

Copies of all laboratory and field test reports.
Tank O osure Report; FIO

Seven copies of the report for each UST site opened, prepared in
a standard 3-ring binder, within 14 days of conpleting work at
each site. Each binder shall be |abeled with contract nunber,
proj ect nane, |location and tank nunber; each binder shall be
i ndexed. A copy of the report shall be furnished to the
Installation Environnental Coordinator

3 QUALI FI CATI ONS

The Contractor shall have a mininumof 2 years of tank renoval experience
and shall be certified by the State of New York for tank renoval work

. 3.1 Laboratory Services

For laboratory services the Contractor shall be validated in accordance
with state certification requirenents and Section 01450 CHEM CAL DATA
QUALI TY CONTROL.

. 3.2 Support Staff

The Contractor shall identify all staff involved for the various
conponents, including personnel collecting and shi ppi ng sanples. The
qualifications of these staff nembers shall be detailed by the Contractor

.4 REGULATORY REQUI REMENTS

4.1 Permts and Li censes

The Contractor, as required or as directed by the Contracting Oficer
shall obtain local, state, or federal permts and licenses that directly
i mpact the Contractor's ability to performthe work prior to conmenci ng
renoval operations.
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1.4.2 Statutes and Regul ati ons

Tank closures shall be carried out in accordance with 40 CFR 280, 40 CFR 262,
40 CFR 264, and 40 CFR 265 as well as the applicable |ocal and State of New
York regul ati ons. Hazardous material and waste shall be transported in
accordance with Section 02120 TRANSPORTATI ON AND DI SPOSAL OF HAZARDOUS

MATERI ALS.

1.5 PRQIECT/ SI TE CONDI Tl ONS

The work shall consist of renpval, decontam nation and disposal of four (4)
[ ] gallon and 1 (one) wunderground storage tanks and associ at ed

pi ping and ancillary equi pnent. The tanks are constructed of steel and are

at the location shown on the BSC D\s H - 003, H - 004, and H - 005. The

tanks were used for storing fuel oil. Residue remaining in the tank is
consi dered a hazardous waste. Exi sting native soils are predoninantly
clay. Available backfill nmaterial is typically clay. Goundwater is not

expected to be encountered. The Contractor shall verify the actua
conditions prior to submtting a bid. The site is not a hazardous waste
site but shall be given special consideration due to the nature of the
materi al s and hazards present until closure activities are conplete.

1.5.1 Sequenci ng and Schedul i ng
The Contractor shall notify the Installation Environmental Coordinator and
the Contracting Oficer 30 days prior to tank renoval. The Contractor
shal | be responsible for contacting the |Inplenentation Agency (1A in
accordance with the applicable reporting requirenents.
1.5.2 Wrk Plan
The Contractor shall devel op, inplenent, nmintain, and supervise as part of
the work, a conprehensive plan for tank renoval and rel ated operations. As
a mnimmthe plan shall include, but not be linmted to, excavation
renoval , and ultimate disposal of the tank, its contents, and any
contam nated materials. The Work Plan shall be based on work experience,
on the requirenents of this specification, and on the foll ow ng references:
a. APl RP 1604.
b. APl Std 2015
c. APl RP 2003.
d. APl Pub 2217A
e. APl Pub 2219.
No work at the site, with the exception of site inspections and
nobi |l i zation, shall be performed until the Work Plan is approved. At a

m ni mum the Work Pl an shal |l include:

a. Discussion of the renoval approach, tank cleaning, and tank
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cutting procedures.

b. A Sanpling and Anal ysis Plan prepared in accordance with Secti on:
01450 CHEM CAL DATA QUALI TY CONTROL.

c. Methods to be enployed for product, sludge, vapor, and punpabl e
liquid renoval; purging and inerting; and storage nethods proposed
for control of surface water.

d. Treatnent options.

e. ldentification of waste, tank and contami nated soil transporters
and neans of transportation.

f. Treatnent, disposal, and alternate facilities, and neans of
treatnent, disposal or renediation.

g. Borrow source.

h. Spill prevention plan.
i. Spill contingency plan.
j. Decontamination procedures, shoring plan, and safety neasures in

accordance with Section 01351 SAFETY, HEALTH, AND EMERGENCY
RESPONSE ( HTRW UST) .

PART 2 PRODUCTS

2.1 BACKFI LL MATERI AL
Backfill material shall be obtained and backfilling shall be done in
accordance wirh Section02315 EXCAVATI ON, FILLI NG AND BACKFI LLI NG FOR
BUI LDI NGS and Section 02316 EXCAVATI ON, TRENCH NG AND BACKFI LLI NG FOR
UTI LI TI ES SYSTEMS.

PART 3 EXECUTI ON

3.1 GENERAL REQUI REMENTS

3.1.1 Saf ety Guidelines

Personnel shall abide by the safety guidelines specified in Section 01351
SAFETY, HEALTH, AND EMERGENCY RESPONSE ( HTRW UST).

3.1.2 Bur ni ng and Expl osi ves
Use of explosives or burning debris will not be all owed.
3.1.3 Protection of Existing Structures and Uilities
The Contractor shall take all necessary precautions to avoid danage to

exi sting structures, their appurtenances, nonitoring wells, or utilities
that may be affected by work activities. Any danage to utilities
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resulting fromthe Contractor's operations shall be repaired at no expense
to the Governnent. The Contractor shall coordinate with the installation
to |l ocate underground utilities prior to beginning construction. Utilities
encount ered which were not previously shown or otherw se | ocated shall not
be di sturbed wi thout approval fromthe Contracting O ficer

3.1. 4 Shori ng

Shoring requirenents shall be provided in accordance with Section 01351
SAFETY, HEALTH, AND EMERGENCY RESPONSE ( HTRW UST) .

3.2 TANK CONTENTS VERI FI CATI ON

Sanpling and anal ysis shall be conducted in accordance with the approved
Sanpling and Anal ysis Plan and Section 01450 CHEM CAL DATA QUALI TY CONTROL.

3.2.1 Sanpl i ng

Tank product, punpable liquids (if found to be present), and sludge shal

be sanpled by the Contractor. |If the data is not adequate, additiona
sanpling and analysis to the extent required by the approved off-site,
permtted treatnent, storage or disposal (TSD) facility receiving the
material shall be the responsibility of the Contractor. Meeting al

regul atory requirenents, including the preparation of hazardous materials
and waste for transportation shall be the responsibility of the Contractor

3.2.2 Anal ysi s

Tank contents shall be tested by the Contractor for the paraneters listed
in Section 01450 CHEM CAL DATA QUALI TY CONTROL. Anal yses shall include
[total petrol eum hydrocarbons (TPH), benzene, ethyl benzene, toluene and
xyl ene (BETX), and | ead.

3.2.3 Characterization

Prior to renoving any of the tank contents, the contents shall be
characterized to determine if the tank contents nmust be disposed in a
speci al manner based on |ocal, state, and Federal disposal regul ations.
Tank product, punpable liquids (if found to be present), and sludge shal

be characterized in accordance with 40 CFR 261 and 40 CFR 279. The waste
contents determ nation and acconpanying test results for each phase present
in the tank shall be submitted to the Contracting Oficer

3.3 CLEARI NG, GRUBBI NG AND REMOVALS

Cl earing and grubbing shall be in accordance with Section 02230 CLEARI NG
AND GRUBBI NG

3.4 TOPSO L
Topsoi|l shall neet the requirenents in Section 02300 EARTHWORK.
Uncont am nated topsoil shall be stripped and stockpiled separately for

reuse [at a location approved by the Contracting Officer if it neets the
requi renents of clean fill given in Paragraph BACKFILLI NG Additiona
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topsoil in excess of that produced by excavation shall be obtained off-site
or as directed by the Contracting Oficer. Al areas disturbed by tank
renoval operations, other than areas to receive pavenent or simlar surface
under this contract, shall be topsoil ed.

.5 PREPARATI ONS FOR EXCAVATI ON

Bef ore excavating, the Contractor shall renpve residual liquids trapped in
the product lines, renmove all product fromthe tank, and the tank shall be
purged and vented in accordance with APl RP 1604, and as specified herein

.5.1 Renoval of Product, Punpable Liquids, and Sl udge

Tank product, punpable |iquids, and sludge shall be contained, and stored
onsite, prior to disposal. Contaninated water shall be treated as

speci fied. Tank product, punpable liquids, and sludge shall be renmoved and
di sposed of by the Contractor. No Governnent facilities shall be used for
per manent storage or disposal of the wastes. Tenporary storage on
CGovernnment facilities will be allowed only until testing is conplete,

mani fests (if necessary) are conplete, and transportation is arranged. The
Contractor shall be responsible for obtaining all required pernits. The
Contractor shall provide approved contai ners, vehicles, equipnment, |abor
signs, |abels, placards and nmani fests and associ ated | and di sposa
restriction notices and notifications, necessary for acconplishnment of the
wor k, including naterials necessary for cleaning up spills that could occur
fromtank renoval operations.

.5.2 Cont am nat ed Wat er Di sposa
.5.2.1 Sanpl i ng, Analysis, and Contai nment

Cont am nat ed wat er produced from excavati on operations and tank punpi ng
treated onsite, shall be analyzed for pH benzene, ethyl benzene, tol uene,
and xylene (BETX); total |ead; oil and grease; and total petroleum
hydrocarbons (TPH). Sanpling and anal ysis shall be performed prior to

di sposal for every | ] [50,000] gallons of contam nated water treated
Anal ysis for contam nated water to be taken to an off-site treatnment
facility shall conformto the requirenents of the treatment facility with
docunentati on of all anal yses performed furnished to the Contracting

O ficer in accordance with paragraph RECORDS. Contani nated water shall be
contai ned, stored onsite, and analyzed prior to being transported to the
approved treatnment, storage and disposal facility. The Contractor shal
provi de approved containers, vehicles, equipnent, |abor, signs, |abels,

pl acards and nanifests and associ ated | and di sposal notices and
notifications, necessary for acconplishnent of the work. Sanpling and
anal yses of contam nated water and treated water and the Contractor and

| aboratory quality assurance program shall be in accordance with Section
01450 CHEM CAL QUALI TY CONTROL.

.6 PURG NG AND | NERTI NG
After the tank and piping contents have been renoved, but prior to

excavation beyond the top of the tank, the Contractor shall disconnect al
t he piping (except the piping needed to purge or inert the tank).
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3.

Fl ammabl e and toxi c vapors shall be purged fromthe tank or the tank made
inert in accordance with APl RP 1604, with the exceptions that filling with
wat er shall not be used and, if dry ice is enployed, the Contractor shal

use a mininmumof 3 pounds per 100 gall ons of tank volune. The tank

at nosphere shall be continuously nonitored for conbustible vapors if the
tank is purged, or continuously nonitored for oxygen if the tank is inerted.

T EXCAVATI ON

Excavation areas, as well as work near roadways, shall be marked in
accordance with Section 01351 SAFETY, HEALTH, AND EMERGENCY RESPONSE
(HTRW UST) .

.7.1 Expl oratory Trenches

Expl oratory trenches shall be excavated as necessary to determine the tank
location, limts and the location of ancillary equipnent.

.7.2 Tank Excavation

Excavation around the perineter of the tank shall be perfornmed liniting the
amount of potentially petrol eum contam nated soil that could be nixed with
previously uncontani nated soil. Petroleum contamninated soil shall be
segregated in separate stockpiles. The Contractor shall nmintain around
the tank an excavation of sufficient size to allow workers anmple roomto
conpl ete the work, but also protect the workers fromsliding or cave-ins.
Sheeting, bracing, or shoring shall be installed in the absence of adequate
side slopes if there is a need for workers to enter the excavated area.
Surface water shall be diverted to prevent direct entry into the
excavation. Dewatering of the excavation may require a discharge permt by
the State and shall be limted to all ow adequate access to the tank and

pi ping, to assure a safe excavation, and to ensure that conpaction and

noi sture requirements are net during backfilling. Dewatering may result in
t he production of petrol eum contam nated water and/or free product. Free
product shall be recovered fromthe groundwater only as part of necessary
dewat eri ng.

. 7.3 Pi pi ng Excavati on

Excavation shall be perforned as necessary to renove tank piping and
ancillary equi pnent in accordance wth paragraphs: Shoring, Tank
Excavati on, and Qpen Excavati ons.

. 7.4 Open Excavati ons

Open excavations and stockpile areas shall be secured while awaiting
confirmation test results fromthe soil beneath the tank. The excavation
shal | be backfilled as soon as possible after tank and contamni nated soi
renoval s have been conpl eted and confirnati on sanpl es have been taken. The
Contractor shall divert surface water around excavations to prevent water
fromdirectly entering into the excavation

7.5 St ockpi | es
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Uncont am nat ed excavated soil and petrol eum contam nated soil that is not a
st ate-regul at ed hazardous waste shall be stockpiled and used for backfil

in the tank excavation prior to using borrow material. Excavated nateria
that is regulated by the state as a hazardous waste, which is visibly

st ai ned, which has an obvi ous petrol eum odor, or as required by the State
of New York or inplenenting agency shall be considered contamn nated and
shal |l be placed in containers such as druns, roll-offs or dunpsters for
sanpling in accordance wth paragraph Stockpiled Material Sanpling.
Uncont am nated soil shall be stockpiled separately fromthe contani nated

soil, a safe distance away from but adjacent to, the excavation. The
contai ner cover shall prevent rain or surface water fromconing into
contact with the contamnated soil, as well as |limt the escape of the

volatile constituents in the container
.8 REMOVAL OF PIPI NG ANCI LLARY EQUI PMENT, AND TANK
.8.1 Pi pi ng and Ancillary Equi pment

Al piping and ancillary equi pnment shall be disconnected fromthe tank.

The piping shall be renoved to the exterior surface of the tank, where it
shal | be capped and abandoned in place. Al tank ancillary equi pnment and
pi pi ng connections shall be capped, except those connections necessary to
inert the tank within the excavation zone. The piping exterior and
ancillary equi pnent shall be cleaned to renove all soil and inspected for
signs of corrosion and | eakage. The Contractor shall ensure no spillage of
t he piping contents occurs, as specified in the Work Plan, and as required
i n paragraph SPILLS. |f the soil under and around the tank pad is

contam nated, the tank pad shall be renpbved and di sposed of off-site at an
approved [ non-hazardous] [hazardous] waste facility. |If the soil under and
around the tank pad is not contam nated, the tank pad shall remain in place.

.8.2 Tank

The tank shall be renoved fromthe excavation and the exterior cleaned to
renove all soil and inspected for signs of corrosion, structural danage, or
| eakage. All materials coning into contact with the tank, or in the
vicinity of the excavation such as shovels, slings and tools shall be of

t he non-sparking type. After renoval fromthe excavation, the tank shal

be placed on a | evel surface adjacent to the tank excavation and secured

wi th wood bl ocks to prevent novenent.

.8.3 Cont am nated Soil, Tank and Pi pi ng Excavati on Exami nation

After the tank has been renpved fromthe ground, the adjacent and
underlying soil shall be exam ned for any evidence of |eakage. The soi
shal |l be visually inspected for staining after renoval of all obviously
contam nated soil, then screened for the presence of volatile and/or

sem -vol atile contam nation using a real time vapor nonitoring instrunent
or immnoassay field kits. Uncontam nated soil or petrol eum contam nated
soi|l not regulated by the state as hazardous waste shall be stockpiled
onsite per paragraph Stockpiles. Contam nated soil or suspected

contami nated soil shall be containerized, or, if the site is a
RCRA- desi gnat ed CAMJ, stockpiled until further disposition. The
Contracting Oficer or State of New York inspector shall deternine the
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extent of the contaminated soil to be renoved fromeach site but shall not
exceed cubic yards per site. The Contractor shall report any evidence

i ndi cating that the anount of contaminated soil may exceed the individua
site limt specified, to the Contracting Oficer the sane day it is

di scovered. |If mininal additional excavation is required, the Contracting
Oficer may allow the Contractor to proceed. |If extensive contam nation is
encountered, the excavation shall be sanpled and backfilled in accordance
wi t h paragraph BACKFI LLING  After the known contaninated soil is renoved,
t he excavation shall be sanmpl ed and anal yzed in accordance with Section
01450 CHEM CAL DATA QUALI TY CONTROL.

3.9 TANK CLEANI NG
3.9.1 Exteri or

Soil shall be renoved fromthe exterior of the tank, piping, and associ ated
equi pment to elimnate soil deposition on roadways during transportation to
a tenporary storage area, ensure narkings will adhere to the surfaces, and
sinmplify tank cutting. Soil shall be renbved using non-sparking tools.
Renoved uncontam nated soil and soil not regulated by the state of New York
as a hazardous waste shall be recovered and used as backfill in the forner
tank excavation. Soil believed to be contam nated shall be renpved and
cont ai neri zed.

3.9.2 Tenporary Storage

If the tank is stored after the tank exterior is cleaned and ancillary

equi pnment is renoved, and prior to being cut into sections, the tank shal
be | abel ed as directed in API RP 1604, placed on bl ocks, and tenporarily
stored on a flat area adjacent to the excavation. Prior to cleaning the
tank interior the tank atnosphere shall be nonitored for conbustible vapors
and purged or inerted if conbustible vapors are detected.

3.9.3 Interior

The tank interior shall be [cleaned using a high pressure (greater than 500
psi), low volune (less than 2 gpm) water spray] [or] [steam cl eaned] unti
all | oose scale and sludge is renmoved, and contami nation, in the formof a
sheen, is no longer visible in the effluent stream The interior surfaces
of piping shall also be cleaned, to the extent possible, using the sane

net hod used for cleaning the tank. Contam nated water generated from
interior cleaning operations (of both piping and tank) shall not exceed the
followi ng quantities for each UST cl eaned:

(UST VOLUVME ( GALLONS) PERCENT OF UST VOLUME

1,000 or less 5

10,000 or |less 5 or 100 gal ., whichever is |less
20,000 or Iless 1 or 150 gal., whichever is less
greater than 20,000 1 or 250 gal., whichever is |ess)
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UST VOLUME ( GALLONS) PERCENT OF UST VOLUME

1,000 or Iless 5

10,000 or |less 5 or 100 gal ., whichever is |less
20,000 or Iless 1 or 150 gal., whichever is |less
greater than 20, 000 1 or 250 gal., whichever is |less

Al'l contami nated water resulting fromcl eani ng operations shall be handl ed

i n accordance wi th paragraph Contam nated Water Disposal. d eaning shal

be acconplished elimnating, to the greatest extent possible, the need for
personnel to enter the tank. Ceaning shall be done using specially

desi gned tank cl eani ng equi pnent which allows the tank to be cleaned prior
to cutting into sections wthout requiring personnel to enter the tank or

if |less specialized equipnent is used, the tank shall be partially

di ssected to overconme confined space entry hazards. This work shall be
acconpl i shed in accordance with Section 01351 SAFETY, HEALTH, AND EMERGENCY
RESPONSE ( HTRW UST) .

3.10 SO L EXAM NATI ON, TESTI NG AND ANALYSI S
3.10.1 Tank Excavati on Sanpling Procedures

After soil known to be contani nated has been renoved or after soi

excavation is conplete, the excavation shall be sanpled with procedures,
nunber, |ocation, and methodol ogy in accordance with state regul ati ons and
Section 01450 CHEM CAL DATA QUALI TY CONTROL. Sanples shall be obtained

fromthe pits using a backhoe with a Shel by tube attached to the bucket.
Sanpl e preservation and anal ytical procedures shall conformto Section 01450
CHEM CAL DATA QUALI TY CONTROL.

3.10.2 St ockpi l ed Material Sanpling

St ockpi | ed contaminated soil shall be sanpled and preserved in accordance
wi th the approved Sanmpling and Anal ysis Plan, and Section 01450 CHEM CAL

DATA QUALI TY CONTROL. Sanpling | ocations, nunber and specific procedures

shall be as required by the State of New York

3.10.3 Anal ysi s

Soi |l sanples fromthe excavation and stockpiled material shall be tested in
accordance with the approved Sanpling and Anal ysis Plan, and Section 01450
CHEM CAL DATA QUALITY CONTROL for the followi ng paraneters: total petrol eum
hydrocarbon (TPH)] [benzene, ethyl benzene, toluene, xylene (BETX)]

[toxicity characteristic | eaching procedure (TCLP). Copies of all test
results shall be provided to the Contracting Oficer

3.11 BACKFI LLI NG

The tank area and any other excavations shall be backfilled as soon as
possi bl e after tank and contam nated soil renovals have been conpl eted and
confirmati on sanpl es have been taken. Contami nated soil renoval shall be
conplete after approval by the Contracting Oficer. The excavation shal
be dewatered if necessary. Stockpiled naterial subjected to chenica
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confirmation testing shall be used as backfill if it is found to conformto

the requirenents of clean fill per appropriate state and |ocal regulations.
Backfill consisting of clean fill shall be placed in layers with a

maxi mum | oose thi ckness of | ] [8] inches,and conpacted to 90 percent

maxi mum density for cohesive soils and 95 percent maxi num density for
cohesionl ess soils. Density tests shall be performed by an approved
commercial testing laboratory or by facilities furnished by the Contractor
Test results shall be attached to contractor's Quality Control Report. A
m ni mum of 1 density test shall be perfornmed on each |ift. Laboratory
tests for noisture density relations shall be deternined in accordance with
ASTM D 1557, Method B, C, or D, or ASTM D 3017. A nechanical tanper may be
used provided that the results are correlated with those obtai ned by the
hand tanper. Field in-place density shall be determned in accordance with
ASTM D 1556, ASTM D 2922, or ASTM D 2167.

3.12 Dl SPCSAL REQUI REMENTS
3.12.1 Treatment, Disposal, and Recycling

Di sposal of hazardous wastes shall be in accordance with all local, State,
and Federal solid and hazardous waste | aws and regul ations; the RCRA
Section 02120 TRANSPORTATI ON AND DI SPOSAL OF HAZARDOUS MATERI ALS; and
conditions specified herein. This work shall include all necessary
personnel, |abor, transportation, packaging, detailed analyses (if required
for disposal, nanifesting or conpleting waste profile sheets), equipnrent,
and reports. Product and punpable liquids renmoved fromthe tank shall be
recycled to the greatest extent practicable. The tanks renoved shall be

di sposed of at one of the State of New York approved facilities. Each tank
di sposed of in this nanner shall be manifested as required by the State of
New York to document delivery and acceptance at the disposal facility.

3.12.2 Tank and Ancillary Equi pnent Di sposa

After the tanks, piping, and ancillary equi pmrent have been renpved fromthe
excavation and the tank cleaned, the tank shall be cut into sections with
no di nension greater than [5] | ] feet. Tanks and pi ping sections shal
be di sposed of [in a State approved off-site disposal facility. The tanks
shall be cut into sections prior to being taken fromthe tank renoval site.
The Contractor shall not sell the tank intact. Ancillary equipnment shal
be di sposed of at an approved off-site disposal facility. Piping shall be
di sconnected fromthe tank and renoved unl ess ot herw se indicated.

3.12.3 Transportati on of Wastes
Transportation shall be provided in accordance with Departnent of
Transportation (DOT) Hazardous Material Regulations and State and | oca
requi renents, including obtaining all necessary permts, |icenses, and
approvals. Evidence that a State |icensed hazardous waste transporter is
bei ng used shall be included in the SUBM TTALS.

3.12. 4 Sal vage Rights
The Contractor shall retain the rights to sal vage val ue of recycled or

recl ai mred product and nmetal not turned in to the DRMO or otherw se
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identified, so long as the requirenents of 40 CFR 266 and 40 CFR 279, or
the applicable State requirenments are net. At the end of the contract, the
Contractor shall provide docunentation on the disposition of salvaged
materi al s.

3.12.5 Recor ds

Records shall be maintained of all waste determ nations, including
appropriate results of anal yses perforned, substances and sanple | ocation
the tine of collection, and other pertinent data as required by 40 CFR 280,
Section 74 and 40 CFR 262 Subpart D, and Section 01450CHEM CAL DATA QUALITY
CONTROL. Transportation, treatnent, disposal nethods and dates, the
guantities of waste, the nanmes and addresses of each transporter and the

di sposal or reclamation facility, shall also be recorded and avail able for

i nspection, as well as copies of the foll ow ng docunents:

a. Manifests.
b. Waste anal yses or waste profile sheets.

c. Certifications of final treatnent/disposal signed by the
responsi bl e di sposal facility official

d. Land disposal notification records required under 40 CFR 268for
hazar dous wast es

Records shall be provided in accordance with Section 02120 TRANSPORTATI ON
AND DI SPCSAL OF HAZARDOUS MATERI ALS. Fol l owi ng contract cl ose out, the
records shall becone the property of the Governnent.

3.12.6 Hazar dous/ Speci al Waste Mani fests

Mani festing shall conformto the requirenents specified in Section 02120
TRANSPORTATI ON AND DI SPOSAL OF HAZARDOUS MATERI ALS

3.12. 7 Docunent ati on of Treatment or Disposa

The wastes, other than recycl able or reclai nabl e product or netal, shall be
taken to a treatnent, storage, or disposal facility which has EPA or
appropriate state pernits and hazardous or special waste identification
nunbers and conplies with the provisions of the disposal regulations.
Docurent ati on of acceptance of special waste or the original return copy of
t he hazardous waste mani fest, signed by the owner or operator of a facility
legally permitted to treat or dispose of those naterials shall be furnished
to the Contracting Oficer not later than 5 working days follow ng the
delivery of those materials to the facility; and a copy shall be included
in the Tank C osure Report. A statenent of agreenent fromthe proposed
treatment, storage or disposal facility and certified transporters to
accept [hazardous] [or special] wastes shall be furnished [in the Wrk
Plan] [to the Contracting O ficer not |less than 14 days before transporting
any wastes]. |If the Contractor selects a different facility than is
identified in the Work Pl an, docunentation shall be provided for approval
to certify that the facility is authorized and neets the standards
specified in 40 CFR 264.
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3.

13 SPI LLS

| mredi ate contai nment actions shall be taken as necessary to nminimze

ef fect of any spill or leak. C eanup shall be in accordance with
applicabl e Federal, State, local |aws and regul ations, and district policy
at no additional cost to the Governnent. Refer to Section 02120
TRANSPORTATI ON AND DI SPCSAL OF HAZARDOUS MATERI ALS for spill response and
reporting requirements.

.14  TANK CLOSURE REPORT

Tank Cl osure Reports shall include the following information as a m ni num
a. A cover letter signed by a ofessional Engineer registered in the
State of New York certifying that all services involved have been
perfornmed in accordance with the terns and conditions of this
speci fication.

b. A narrative report describing what was encountered at each site,
i ncl udi ng:

(1) condition of the UST
(2) any visible evidence of |eaks or stained soils.
(3) results of vapor nonitoring readi ngs.

(4) actions taken including quantities of materials treated or
r emoved

(5) reasons for selecting sanple |ocations.
(6) sanple |ocations.

(7) «collection data such as tinme of collection and nethod of
preservation.

(8) reasons for backfilling site.
(9) whether or not groundwater was encountered.
c. Copies of all analyses perfornmed for disposal
d. Copies of all waste anal yses or waste profile sheets.

e. Copies of all certifications of final disposal signed by the
responsi bl e di sposal installation official

f. Information on who sanpled, analyzed, transported, and accepted
all wastes encountered, including copies of manifests, waste
profile sheets, land disposal restriction, notification and
certification forns, certificates of disposal, and other pertinent
document ati on.
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Copi es of all analyses performed for confirmation that underlying
soil is not contam nated, with copies of chain-of-custody for each
sanple. Analyses shall give the identification nunber of the
sanpl e used. Sanple identification nunbers shall correspond to
those provided on the one-line draw ngs.

End of Section --
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SECTI ON 02120
TRANSPORTATI ON AND DI SPOSAL OF HAZARDOUS MATERI ALS
10/ 96

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

CODE OF FEDERAL REGULATI ONS ( CFR)

40 CFR 61 Nati onal Em ssion Standards for Hazar dous
Air Pollutants

40 CFR 261 Identification and Listing of Hazardous
Wast e
40 CFR 262 St andards Applicable to Generators of

Hazar dous Wast e

40 CFR 263 St andards Applicable to Transporters of
Hazar dous Waste

40 CFR 264 St andards for Owmers and Operators of
Hazar dous Waste Treatnent, Storage, and
Di sposal Facilities

40 CFR 265 Interim Status Standards for Omners and
Operators of Hazardous Waste Treat nent,
Storage, and Disposal Facilities

40 CFR 266 St andards for the Managenent of Specific
Hazar dous Wastes and Specific Types of
Hazar dous Waste Managenent Facilities

40 CFR 268 Land Di sposal Restrictions

40 CFR 270 EPA Administered Permit Prograns: The
Hazar dous Waste Pernit Program

40 CFR 279 St andards for the Managenent of Used QO

40 CFR 300 National G| and Hazardous Substances

Pol | uti on Conti ngency Pl an

40 CFR 302 Desi gnati on, Reportable Quantities, and
Noti fi cation
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40 CFR 761 Pol ychl ori nat ed Bi phenyl s (PCBs)
Manuf acturing, Processing, Distribution in
Commer ce, and Use Prohibitions

49 CFR 107 Hazar dous Materials Program Procedures

49 CFR 172 Hazar dous Materials Table, Special
Provi si ons, Hazardous Materials
Conmruni cati ons, Energency Response
I nformation, and Trai ning Requirenents

49 CFR 173 Shi ppers - CGeneral Requirenents for
Shi pnent s and Packagi ngs

49 CFR 178 Speci fications for Packagi ngs
1.2 SUBM TTALS

CGovernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will reviewthe submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
On-site Hazardous Material Managenent; G RE

Prior to start of work, a plan detailing the manner in which
hazardous naterials shall be managed.

Noti ces of Non-Conpliance and Notices of Violation, G RE

Noti ces of non-conpliance or notices of violation by a Federal,
state, or local regulatory agency issued to the Contractor in
relation to any work performed under this contract. The
Contractor shall inmediately provide copies of such notices to the

Contracting Officer. The Contractor shall also furnish all

rel evant docunments regarding the incident and any infornmation
requested by the Contracting Oficer, and shall coordinate its
response to the notice with the Contracting Oficer or his
designated representative prior to subnission to the notifying
authority. The Contractor shall also furnish a copy to the
Contracting Oficer of all docunents submitted to the regulatory
authority, including the final reply to the notice, and all other
materials, until the matter is resolved.

SD- 06 Test Reports
Recor dkeeping; G RE
I nformation necessary to file state annual or EPA bienni al

reports for all hazardous material transported, treated, stored,
or disposed of under this contract. The Contractor shall not
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forward these data directly to the regulatory agency but to the
Contracting Officer at the specified tine. The submittal shall
contain all the information necessary for filing of the fornal
reports in the formand format required by the governi ng Federal
or state regulatory agency. A cover letter shall acconpany the
data to include the contract nunber, Contractor nane, and project
| ocati on.

Spill Response; G RE

In the event of a spill or release of a hazardous substance (as
designated in 40 CFR 302), or pollutant or contam nant, or oil (as
governed by the Ol Pollution Act (OPA), 33 U.S.C. 2701 et seq.),
the Contractor shall notify the Contracting Officer inmediately.

If the spill exceeds a reporting threshold, the Contractor shall
foll ow the pre-established procedures for immediate reporting to
the Contracting Oficer.

Excepti on Reports; FIO

In the event that a mani fest copy docunenting receipt of
hazardous nmaterial at the treatnment, storage, and di sposal
facility is not received within 35 days of shipnent initiation,
the Contractor shall prepare and subnmit an exception report to the
Contracting Officer within 37 days of shipnment initiation.

SD-07 Certificates

Qualifications; G RE

Copi es of the current certificates of registration issued to the
Contractor and/or subcontractors or witten statenents certifying
exenption fromthese requirenents.

EPA OFf-Site Policy; FIO

A letter certifying that EPA considers the facilities to be used
for all off-site disposal to be acceptable in accordance with the
Of-Site policy in 40 CFR 300, Section .440. This certification
shal |l be provided for naterials from Resource Conservation and
Recovery Act (RCRA), 42 U S.C. 6901 et seq., sites as well as from
Conpr ehensi ve Environmental Response Conpensation and Liability
Act (CERCLA), 42 U.S.C. 9601 et seq., responses. See Attachnent
A, sanple certification, at the end of this section.

Managenent Plan; G RE

Certificates docunenting the ultinmate di sposal of hazardous
materials within 180 days of initial shipnent. Receipt of these
certificates will be required for final paynent.

Shi ppi ng Docunents and Packagi ngs Certification; G RE

Al'l transportation related shipping docunents to the Contracting
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1

1

1

O ficer, including draft bill of Iadings for hazardous naterials
and |lists of correspondi ng proposed | abel s, packages, nmarks, and
pl acards to be used for shipnent for review a m ni rum of 14 days
prior to anticipated pickup. Packaging assurances shall be

furni shed prior to transporting hazardous material; used oi

i nvoi ces/ shi pment records and bill of |adings shall be furnished
when shipnments are originated; shipnment records at the designated
di sposal facility shall be furnished not |ater than 35 days after
acceptance of the shipnent.

3 QUALI FI CATI ONS
3.1 Transportation and Di sposal Coordi nator

The Contractor shall designate, by position and title, one person to act as
the Transportati on and Di sposal Coordinator (TDC) for this contract. The
TDC shall serve as the single point of contact for all environnental
regulatory matters and shall have overall responsibility for tota
environnental conpliance at the site including, but not limted to,
accurate identification and classification of hazardous waste and hazardous
materials; determ nation of proper shipping nanes; identification of
mar ki ng, |abeling, packagi ng and placardi ng requirenments; conpletion of
material profiles, hazardous waste manifests, bill of |adings, exception
and di screpancy reports; and all other environnental docunentation. The
TDC shall have, at a mninmum one year of specialized experience in the
managenent and transportation of hazardous materi al

. 3.2 Trai ni ng

The Contractor's hazardous naterials enployees shall be trained, tested,
and certified to safely and effectively carry out their assigned duties in
accordance with Section 01351 SAFETY, HEALTH, AND EMERGENCY RESPONSE
(HTRWUST). The Contractor's enployees transporting hazardous materials or
prepari ng hazardous materials for transportation shall be trained, tested,
and certified in accordance with 49 CFR 172.

.3.3 Certification

The Contractor and/or subcontractors transporting hazardous materials shal
possess a current certificate of registration issued by the Research and
Speci al Prograns Administration (RSPA), U S. Departnent of Transportation
when required by 49 CFR 107, Subpart G

.4 LAWS AND REGULATI ONS REQUI REMENTS

Work shall neet or exceed the mininmumrequirenents established by Federal
state, and local laws and regul ati ons which are applicable. These

requi renents are anended frequently and the Contractor shall be responsible
for conplying with amendnents as they becone effective. |In the event that
conpl i ance exceeds the scope of work or conflicts with specific

requi renents of the contract, the Contractor shall notify the Contracting
Oficer immediately.

5 DEFI NI TI ONS
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a. Hazardous Material. A substance or material which has been
determined by the Secretary of Transportation to be capable of
posi ng an unreasonable risk to health, safety, and property when
transported in comrerce, and which has been so designated pursuant
to the Hazardous Materials Transportation Act, 49 U S.C. Appendi x
Section 1801 et seq. The termincludes naterials designated as
hazardous materials under the provisions of 49 CFR 172, Sections
.101 and .102 and nmaterials which neet the defining criteria for
hazard cl asses and divisions in 49 CFR 173. EPA desi gnated
hazar dous wastes are al so hazardous materi al s.

b. Hazardous Waste. A waste which meets criteria established in RCRA
or specified by the EPA in 40 CFR 261 or which has been designated
as hazardous by a RCRA authorized state program

PART 2 PRODUCTS

2.

1 VATERI ALS

The Contractor shall provide all of the naterials required for the
packagi ng, |abeling, marking, placarding and transportation of hazardous
wast es and hazardous naterials in conformance with Departnent of
Transportation standards. Details in this specification shall not be
construed as establishing the limts of the Contractor's responsibility.

1.1 Packagi ngs

The Contractor shall provide bul k and non-bul k (as needed) containers for
packagi ng hazardous material s/wastes consistent with the authorizations
referenced in the Hazardous Materials Table in 49 CFR 172, Section .101
Colum 8. Bul k and non-bul k packagi ng shall meet the corresponding
specifications in 49 CFR 173 referenced in the Hazardous Materials Tabl e,
49 CFR 172, Section .101. Each packaging shall conformto the genera
packagi ng requirements of Subpart B of 49 CFR 173, to the requirenents of
49 CFR 178 at the specified packing group perfornance |evel, to the

requi renents of special provisions of colum 7 of the Hazardous Materials
Table in 49 CFR 172, Section .101, and shall be conpatible with the
material to be packaged as required by 40 CFR 262. The Contractor shal

al so provide other packaging related materials such as nmaterials used to
cushion or fill voids in overpacked containers, etc. Sorbent materials
shal | not be capable of reacting dangerously with, being deconposed by, or
being ignited by the hazardous naterials being packaged. Additionally,
sorbents used to treat free liquids to be disposed of in landfills shall be
non- bi odegr adabl e as specified in 40 CFR 264, Section .314.

1.2 Mar ki ngs

The Contractor shall provide markings for each hazardous material /waste
package, freight container, and transport vehicle consistent with the

requi renents of 49 CFR 172, Subpart D and 40 CFR 262, Section .32 (for
hazardous nmaterial. Markings shall be capable of wthstandi ng, without
deterioration or substantial color change, a 180 day exposure to conditions
reasonably expected to be encountered during contai ner storage and
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transportation.

. 1.3 Label i ng

The Contractor shall provide primry and subsidiary |abels for hazardous
mat eri al s/ wast es consistent with the requirenents in the Hazardous
Materials Table in 49 CFR 172, Section .101, Colum 6. Labels shall neet
design specifications required by 49 CFR 172, Subpart E including size,
shape, color, printing, and synbol requirenents. Labels shall be durable
and weat her resistant and capabl e of withstanding, w thout deterioration or
substantial color change, a 180 day exposure to conditions reasonably
expected to be encountered during contai ner storage and transportation

.1.4 Pl acar ds

For each off-site shipment of hazardous nmaterial/waste, the Contractor

shal | provide primary and subsidiary placards consistent with the

requi renents of 49 CFR 172, Subpart F. Placards shall be provided for each
side and each end of bul k packagi ng, freight containers, transport

vehicles, and rail cars requiring such placarding. Placards may be
plastic, metal, or other material capable of wthstanding, without
deterioration, a 30 day exposure to open weather conditions and shall neet
design requirenents specified in 49 CFR 172, Subpart F

.1.5 Spi |l Response Materials

The Contractor shall provide spill response nmaterials including, but not
limted to, containers, adsorbent, shovels, and personal protective

equi prent. Spill response materials shall be available at all times in

whi ch hazardous naterial s/wastes are being handl ed or transported. Spill
response materials shall be conpatible with the type of material being
handl ed.

.2 EQUI PMENT AND TOOLS

The Contractor shall provide mscellaneous equi pnent and tools necessary to
handl e hazardous materials and hazardous wastes in a safe and
environnental |y sound nanner.

PART 3 EXECUTI ON

3.

1 ON- SI TE HAZARDOUS VATERI AL MANAGEMENT

These paragraphs apply to Governnent owned naterial only. Contractors are
prohi bited by 10 U . S.C. 2692 from storing contractor owned material on site
for any length of time. The Contractor shall be responsible for ensuring
conpliance with all Federal, state, and |ocal hazardous naterial |aws and
regul ati ons and shall verify those requirenents when preparing reports,

mat eri al shi pnent records, hazardous material manifests, or other
docunents. The Contractor shall identify hazardous nmaterials using
criteria set forth in 40 CFR 261 or all applicable state and | ocal | aws,
regul ati ons, and ordi nances. When accunul ati ng hazardous nmaterial on-site,
the Contractor shall conply with generator requirenments in 40 CFR 262 and
any applicable state or local |aw or regulations. On-site accumnul ation

SECTI ON 02120 Page 6



Bat. Sim Center, Ft. Drum NY BSCANMEND

tinmes shall be restricted to applicable tine franes referenced in 40 CFR 262,
Section .34 and any applicable state or local |aw or regul ation
Accumnul ati on start dates shall comence when naterial is first generated
(i.e. containerized or otherw se collected for discard). The Contractor
shall only use containers in good condition and conpatible with the
material to be stored. The Contractor shall be responsible for ensuring
contai ners are closed except when adding or renoving material. The
Contractor shall be responsible for imediately marking all hazardous
material containers with the words "hazardous material" and other
infornmati on required by 40 CFR 262, Section .32 and any applicable state or
| ocal law or regulation as soon as the naterial is containerized. An
addi ti onal marking shall be placed on containers of "unknowns" designating
the date sanpled, and the suspected hazard. The Contractor shall be
responsi bl e for inspecting containers for signs of deterioration and shal
be responsible for responding to any spills or |eaks. The Contractor shal

i nspect all hazardous material areas weekly and shall provide witten
docunentati on of the inspection. Inspection |logs shall contain date and
time of inspection, nane of individual conducting the inspection, problens
noted, and corrective actions taken

3.1.1 Hazardous naterial C assification

The Contractor, in consultation with the Contracting O ficer, shal

identify all material codes applicable to each hazardous naterial stream
based on requirenments in 40 CFR 261 or any applicable state or |ocal |aw or
regul ation. The Contractor shall also identify all applicable treatnent
standards in 40 CFR 268 and state |and disposal restrictions and shall make
a deternmination as to whether or not the material neets or exceeds the
standards. Material profiles, analyses, classification and treatnent
standards information shall be submitted to Contracting O ficer for review
and approval .

3.1.2 Managenent Pl an

The Contractor shall prepare a plan detailing the manner in which hazardous
materials will be nanaged and describing the types and vol umes of hazardous
materials anticipated to be nanaged as well as the managenent practices to
be utilized. The plan shall identify the method to be used to ensure
accurate piece counts and/or wei ghts of shipments; shall identify materia
m ni m zation nethods; shall propose facilities to be utilized for
treatment, storage, and/or disposal; shall identify areas on-site where
hazardous naterials are to be handl ed; shall identify whether transfer
facilities are to be utilized; and if so, howthe materials will be tracked
to ultinmate di sposal

3.2 OFF- SI TE HAZARDOUS NMATERI AL MANAGEMENT

The Contractor shall use RCRA Subtitle C pernmitted facilities which neet
the requirenents of 40 CFR 264 or facilities operating under interimstatus
whi ch neet the requirenents of 40 CFR 265. O f-site treatnent, storage
and/ or disposal facilities with significant RCRA violations or conpliance
probl ens (such as facilities known to be rel easi ng hazardous constituents
into ground water, surface water, soil, or air) shall not be used.
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3.

2.1 Description of TSD Facility and Transporter

The Contractor shall provide the Contracting Officer with EPA | D nunbers,
nanes, |ocations, and tel ephone nunbers of TSD facilities and transporters.
This information shall be contained in the Hazardous Material Managenent

Pl an for approval prior to material disposal

. 2.2 Status of the Facility

Facilities receiving hazardous nmaterial nust be permitted in accordance
with 40 CFR 270 or operating under interimstatus in accordance with 40 CFR
265 requirements, or nust be permitted by an authorized state program
Additionally, prior to using a TSD Facility, the Contractor shall contact

t he EPA Regional Of-site Coordinator specified in 40 CFR 300, Section

.440, to determne the facility's status, and docunent all information
necessary to satisfy the requirenents of the EPA Of-Site policy and
furnish this information to the Contracting O ficer

. 2.3 Shi ppi ng Docunents and Packagi ngs Certification

Prior to shipnent of any hazardous material off-site, the Contractor's TDC
shall provide witten certification to the Contracting O ficer that
hazardous naterials have been properly packaged, |abel ed, and marked in
accordance with Departnent of Transportation and EPA requirenents.

. 2.4 Transportation

The Contractor shall use manifests for transporting hazardous nmaterials as
required by 40 CFR 263 or any applicable state or |ocal |aw or regul ation
Transportation shall conply with all requirenents in the Departnent of
Transportation referenced regulations in the 49 CFR series. The Contractor
shal | acquire nanifests in accordance with the hierarchy established in 40
CFR 262, Section .21. The Contractor shall prepare hazardous nateri al

mani fests for each shipnent of hazardous material shipped off-site.

Mani fests shall be conpleted using instructions in 40 CFR 262, Subpart B
and any applicable state or local |law or regulation. Manifests and
material profiles shall be submitted to Contracting Oficer for review and

approval. The Contractor shall prepare |and disposal restriction
notifications as required by 40 CFR 268 or any applicable state or |oca
| aw or regulation for each shipnent of hazardous material. Notifications

shall be submitted with the manifest to the Contracting O ficer for review
and approval. Wen the additional cost of sending a qualified USACE
representative to a renote location for a small clean up project is
unwarranted, the option of requiring the on-site Contractor to sign the
mani fests on behal f of the generator is permtted and shoul d be consi dered.
This option shall only be exercised on a project specific basis, if prior
to the solicitation process, witten authorization of the custoner and
approval of the Chief, Construction Division at the executing district has
been obtained, and the technical provisions of the contract solicitation
provi de conpeting contractors notice of the requirement.

. 2.5 Treat ment and Di sposal of Hazardous Materials

The hazardous naterial shall be transported to an approved hazardous
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material treatnent, storage, or disposal facility within 90 days of the
accunul ation start date on each container]. The Contractor shall ship
hazardous naterials only to facilities which are properly pernitted to
accept the hazardous nmaterial or operating under interimstatus. The
Contractor shall ensure materials are treated to neet |and di sposa
treatment standards in 40 CFR 268 prior to | and di sposal. The Contractor
shal | propose TSD facilities via subnission of the Hazardous Materi al
Managenent Pl an, subject to the approval of the Contracting Oficer

3.3 HAZARDOUS MATERI ALS MANAGEMENT

The Contractor, in consultation with the Contracting O ficer, shal

eval uate, prior to shipnment of any material off-site, whether the materia
is regulated as a hazardous material in addition to being regulated as a
hazardous nmaterial; this shall be done for the purpose of determ ning
proper shipping descriptions, marking requirenments, etc., as described
bel ow.

3.3.1 Identification of Proper Shipping Nanes

The Contractor shall use 49 CFR 172, Section .101 to identify proper

shi ppi ng nanes for each hazardous material (including hazardous wastes) to
be shi pped off-site. Proper shipping nanes shall be submitted to the
Contracting O ficer in the formof draft shipping docunents for review and
approval .

3.3.2 Packagi ng, Labeling, and Marking

The Contractor shall package, |abel, and mark hazardous naterial s/ wastes
using the specified materials and in accordance with the referenced

aut hori zations. The Contractor shall nmark each contai ner of hazardous
material of 104 gallons or less with the follow ng:

"HAZARDOUS MATERI AL - Federal Law Prohibits | nmproper Disposal

If found, contact the nearest police or public safety authority or the U S
Envi ronnental Protection Agency.

Generator's nane

Mani f est Document Nunber

3.3.3 Shi ppi ng Docunent s

The Contractor shall ensure that each shipnent of hazardous material sent
off-site is acconpani ed by properly conpl eted shi ppi ng docunents.

3.3.3.1 Q her Hazardous Material Shipnment Docunents

The Contractor shall prepare a bill of lading for each shi pnent of
hazardous nmaterial which is not acconpani ed by a hazardous materia

mani fest which fulfills the shipping paper requirements. The bill of

| adi ng shall satisfy the requirenments of 49 CFR 172, Subpart C, and any
applicable state or local |law or regulation, and shall be submtted to the
Contracting O ficer for review and approval. For |aboratory sanples and
treatability study sanples, the Contractor shall prepare bills of |ading
and ot her docunentation as necessary to satisfy conditions of the sanple
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exclusions in 40 CFR 261, Section .4(d) and (e) and any applicable state or
| ocal law or regulation. Bill of ladings requiring shipper's
certifications shall be signed by the Contractor

3.4 OBTAI NI NG EPA | D NUMBERS

The Contractor shall conplete EPA Form 8700-12, Notification of Hazardous
Material Activity, and submt to the Contracting Oficer for review and
approval. The Contractor shall allow a m nimum of 30 days for processing
the application and assigning the EPA ID nunber. Shipnent shall be made
not earlier than one week after receipt of the EPA | D nunber.

3.5 VATERI AL M NI M ZATI ON

The Contractor shall mnimze the generation of hazardous material to the
maxi mum extent practicable. The Contractor shall take all necessary
precautions to avoid mxing clean and contam nated materials. The
Contractor shall identify and evaluate recycling and reclamati on options as
alternatives to land disposal. Requirenents of 40 CFR 266 shall apply to:
hazardous naterials recycled in a nmanner constituting disposal; hazardous
materi al burned for energy recovery; and hazardous materials with
econom cal ly recoverabl e precious netals.

3.6 RECORDKEEPI NG
The Contractor shall be responsible for naintaining adequate records to
support information provided to the Contracting O ficer regardi ng exception

reports, annual reports, and biennial reports.

3.7 SPI LL RESPONSE

The Contractor shall respond to any spill of hazardous materials which are
in the custody or care of the Contractor, pursuant to this contract. Any
direction fromthe Contracting Oficer concerning a spill or release shal

not be considered a change under the contract. The Contractor shall conply
with all applicable requirements of Federal, state, or local |aws or
regul ati ons regarding any spill incident.

3.8 EVERGENCY CONTACTS

The Contractor shall be responsible for conplying with the energency
contact provisions in 49 CFR 172, Section .604. Wenever the Contractor
shi ps hazardous materials, the Contractor shall provide a 24 hr energency
response contact and phone nunber of a person know edgeabl e about the
hazardous naterials being shipped and who has conprehensi ve energency
response and incident mtigation information for that nmaterial, or has

i medi ate access to a person who possesses such know edge and i nfornation.
The phone nust be nonitored on a 24 hour basis at all tines when the
hazardous naterials are in transportation, including during storage
incidental to transportation. The Contractor shall ensure that information
regardi ng this emergency contact and phone nunber are placed on al
hazardous naterial shipping docunents. The Contractor shall designate an
ener gency coordi nator and post the following information at areas in which
hazardous naterials are nanaged:
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a. The nane of the energency coordinator.

b. Phone nunber through which the energency coordi nator can be
contacted on a 24 hour basis.

c. The tel ephone nunber of the local fire departnent.

d. The location of fire extinguishers and spill control naterials.
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SAMPLE OFF- SI TE PQOLI CY CERTI FI CATI ON MEMO

Waste Stream
Primary TSD Facility,

EPA Regi on

EPA representative contacted:

Vi

VI |

VI

I X

X

EPA I D # and Location
Alter. TSD Facility, EPA ID # and Locati on:

Primary Cont act

(206)

565- 9446

637-4139

566- 3450

562- 8589

886- 3587

665-2282

551- 7883

312- 6419

744- 2091

553-1061

Secondary Cont act
(617) 573-1754
(212) 264-2638
(215) 597-8338
(404) 347-7603
(312) 886-4445
(214) 655-2281
(913) 551- 7667
(303) 293-1506

(415) 744-2114

(206) 553-1061

EPA representative phone numnber:
Dat e cont act ed:

Comment :

The above EPA representative was contacted on
t he above sites were considered acceptable in accordance
Policy in 40 CFR 300. 440.

Si gnat ur e:

Phone number :

Dat e:

As of that date
with the Of-Site

End of Section --
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SECTI ON 02930A

EXTERI OR PLANTI NG
06/ 98

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AMERI CAN NURSERY AND LANDSCAPE ASSCOCI ATI ON ( ANLA)
ANLA Z60.1 (1996) Nursery Stock

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI A300 (1995) Tree Care Operations - Trees,
Shrubs and ot her Whody Pl ant Mi nt enance

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 602 (1995a) Agricultural Limng Materials
ASTM D 4972 (1995a) pH of Soils
ASTM D 5034 (1995) Breaking Strength and El ongation of

Textile Fabrics (G ab Test)

ASTM D 5035 (1995) Breaking Force and El ongation of
Textile Fabrics (Strip Method)

ASTM D 5268 (1992; R 1996) Topsoil Used for
Landscapi ng Purposes

ASTM D 5883 (1996el) Use of Rotary Kiln Produced
Expanded Shale, Clay or Slate (ESCS) as a
M neral Anmendnent in Topsoil Used for
Landscapi ng and Rel at ed Purposes

.2 SUBM TTALS

CGovernnment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will reviewthe submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
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Shop Drawi ngs; FIO

Scal e drawi ngs defining areas to receive plant nmaterial s.
Fi ni shed Grade, Topsoil and Underground Wilities; FIO

Fi ni shed grade status; l|ocation of underground utilities and
facilities; and availability of topsoil fromthe stripping and
stock piling operation.

SD- 03 Product Data

Ceotextile; FIO
Chemi cal Treatnent Material; FIO

Manufacturer's literature including physical characteristics,
application and installation instructions for geotextile and
chenical treatnent material.

Equi pnent; FIO

A listing of equiprment to be used for the planting operation.
Delivery; FIO

Del i very schedul e.

Pl ant Establishment Period; G RE

Cal endar tine period for the plant establishnent period. Wen
there is nore than one establishnent period, the boundaries of the
pl anted areas covered for each period shall be descri bed.

Mai nt enance Record; FIO

Mai nt enance work perforned, quantity of plant |osses, and
repl acenents; and di agnosi s of unhealthy plant nmaterial.

Application of Pesticide; FIO
Pesticide treatnent plan with sequence of treatnent work with

dates and tines. The pesticide trade nane, EPA registration
nunber, chenical conposition, fornulation, concentration of
original and diluted material, application rate of active
i ngredients, nmethod of application, area treated, anmount applied;
and the nane and state |icense nunber of the state certified
applicator shall be included.

SD- 04 Sanpl es
Del i vered Topsoil; FIO

Sanpl es taken from several |ocations at the source.
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Soi | Amendnents; FIO
A 10 pound sanpl e.
Miul ch; FIO
A 10 pound sanpl e.
CGeotextile; FIO
A 6 inch square sanple.
SD- 06 Test Reports

Soil Test; FIO
Percol ation Test; FIO

Certified reports of inspections and | aboratory tests, prepared
by an i ndependent testing agency, including analysis and
interpretation of test results. Each report shall be properly
identified. Test nmethods used and conpliance with recogni zed test
standards shall be descri bed.

SD-07 Certificates

Plant Material; FIO

Topsoil; FIO

pH Adjuster; FIO

Fertilizer; FIO

Organic Material; FIO

Soi |l Conditioner; FIO

Organic Mul ch; FIO

Mycorrhizal Fungi Inoculum FIO
Pesticide; FIO

Prior to delivery of naterials, certificates of conpliance
attesting that materials neet the specified requirenents.

Certified copies of the material certificates shall include the
fol | owi ng.
a. Plant Material: dassification, botanical name, comon

nane, size, quantity by species, and | ocati on where grown.

b. Topsoil: Particle size, pH, organic nmatter content,
textural class, soluble salts, chem cal and mechanical anal yses.

c. pH Adjuster: Sieve analysis and cal cium carbonate
equi val ent .

d. Fertilizer: Chenical analysis and conposition percent.

e. Oganic Material: Conposition and source.
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f. Soil Conditioner: Conposition and source.

g. Oganic Miul ch: Conposition, source, and treatnent
agai nst fungi growth

h. Mcorrhizal Fungi Inoculum Plant nmaterial treated.
i. Pesticide. EPA registration nunber and registered uses.
SD-10 Operation and Mai ntenance Data
Mai nt enance | nstructions; FIO
Instruction for year-round care of installed plant nmaterial
1.3  SOURCE | NSPECTI ONS

The nursery or source of plant material and the source of delivered topsoi
shal | be subject to inspection

1.4  DELIVERY, |NSPECTION, STORAGE, AND HANDLI NG
1.4.1 Del i very

A delivery schedul e shall be provided at |east 10 cal endar days prior to
the first day of delivery.

1.4.1.1 Pl ant Material ldentification

Plant nmaterial shall be identified with attached, durable, waterproof
| abel s and weat her-resistant ink, stating the correct botanical plant nane
and si ze.

1.4.1.2 Protection During Delivery
Plant nmaterial shall be protected during delivery to prevent desiccation
and damage to the branches, trunk, root system or earth ball. Branches
shal |l be protected by tying-in. Exposed branches shall be covered during
transport.

1.4.1.3 Del i vered Topsoi
Prior to the delivery of any topsoil, the availability of topsoil shall be
verified in paragraph TOPSO L. A soil test shall be provided for delivered
t opsoil .

1.4.1. 4 Soi | Amendnent s

Soi | amendnments shall be delivered to the site in the original, unopened
contai ners bearing the manufacturer's chenmical analysis. |In lieu of

contai ners, soil amendnents nay be furnished in bulk. A chenical analysis
shal | be provided for bulk deliveries.

1.4.1.5 Pesticide Materia
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1

Pesticide nmaterial shall be delivered to the site in the original, unopened
contai ners bearing legible |abels indicating the Environnmental Protection
Agency (EPA) registration number and the manufacturer's registered uses.

. 4.2 I nspection

Plant material shall be well shaped, vigorous and healthy with a healthy,
wel | branched root system free from di sease, harnful insects and insect
eggs, sun-scald injury, disfigurenent or abrasion. Plant material shall be
checked for unauthorized substitution and to establish nursery grown
status. Plant material show ng desiccation, abrasion, sun-scald injury,

di sfigurenent, or unauthorized substitution shall be rejected. The plant
material shall exhibit typical formof branch to height ratio; and neet the
cal i per and hei ght nmeasurenents specified. Plant material that neasures

| ess than specified, or has been poled, topped off or headed back, shall be
rejected. Container-grown plant material shall show new fibrous roots and
the root nass shall contain its shape when renoved fromthe container

Plant material with broken or cracked balls; or broken containers shall be
rejected. Bare-root plant nmaterial that is not dormant or is showi ng roots
were pulled fromthe ground shall be rejected. OQher materials shall be

i nspected for conpliance with paragraph PRODUCTS. Open soil anendnent
contai ners or wet soil amendnents shall be rejected. Topsoil that contains
sl ag, cinders, stones, lunps of soil, sticks, roots, trash or other

material larger than 1-1/2 inch dianeter shall be rejected. Topsoil that
contains viable plant material and plant parts shall be rejected.
Unacceptable naterial shall be renmoved fromthe job site.

.4.3 St or age

.4.3.1 Plant Material Storage

Plant nmaterial not installed on the day of arrival at the site shall be
stored and protected in designated areas. Plant material shall not be
stored | onger than 30 days. Plant naterial shall be protected fromdirect
exposure to wind and sun. Bare-root plant nmaterial shall be heeled-in

Al plant material shall be kept in a npist condition by watering with a
fine mst spray until install ed.

.4.3.2 Q her Material Storage

Storage of other nmaterial shall be in designated areas. Soil amendnents
shall be stored in dry | ocations and away from contam nants. Chenica
treatment material shall be stored according to nanufacturer's instructions
and not with planting operation materi al

4.4 Handl i ng

Plant material shall not be injured in handling. Cracking or breaking the
earth ball of balled and burl apped plant naterial shall be avoided. Plant
material shall not be handled by the trunk or stens. Materials shall not
be dropped from vehicl es.

4.5 Tinme Limtation
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Except for container-grown plant material, the tine limtation from di ggi ng
to installing plant material shall be a nmaxi rum 90 days. The tine
l[imtation between installing the plant nmaterial and placing the nulch
shal | be a maxi mum 24 hours.

1.5 WARRANTY

Furni shed plant material shall have a warranty for plant growth to be in a
vi gorous growi ng condition for a mninum 12 nonth period. A mininum12
nonth cal endar tinme period for the warranty of plant growth shall be

provi ded regardl ess of the contract tinme period. Wen plant material is
determ ned to be unhealthy in accordance w th paragraph PLANT ESTABLI SHVENT
PERI OD, it shall be replaced once under this warranty.

PART 2 PRODUCTS
2.1 PLANT MATERI AL
2.1.1 Pl ant Material C assification

The plant material shall be nursery grown stock conformng to ANLA Z60.1
and shall be the species specified.

2.1.2 Pl ant Schedul e

The plant schedul e shall provide botanical nanes as included in one or nore
of the publications |isted under "Nonmenclature" in ANLA Z60. 1.

2.1.3 Substitutions

Substitutions will not be permitted without witten request and approval
fromthe Contracting O ficer.

2.1. 4 Quality

Wel | shaped, well grown, vigorous plant material having healthy and well
branched root systens in accordance with ANLA Z60.1 shall be provided.

Plant material shall be provided free fromdisease, harnful insects and

i nsect eggs, sun-scald injury, disfigurenment and abrasion. Plant naterial
shall be free of shock or damage to branches, trunk, or root systens, which
may occur fromthe digging and preparation for shipnent, nethod of

shi pnent, or shipnent. Plant quality is determ ned by the grow ng
conditions; nethod of shipnent to nmaintain health of the root system and
growm h of the trunk and crown as foll ows.

2.1.5 Growi ng Conditions
Plant material shall be native to or well-suited to the growi ng conditions
of the project site. Plant material shall be grown under clinmatic

conditions sinmlar to those at the project site.

2.1.6 Met hod of Shipnent to Maintain Health of Root System
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2.1.6.1 Bal | ed and Burl apped (BB) Plant Materi al

Ball size and ratio shall be in accordance with ANLA Z60.1. The ball shal
be of a dianeter and depth to enconpass enough fibrous and feedi ng root
system necessary for the full recovery of the plant. The plant stem or
trunk shall be centered in the ball. Al roots shall be clean cut at the
ball surface. Roots shall not be pulled fromthe ground. Before shipnent
the root ball shall be dipped in gels containing mycorrhizal fung

i noculum The root ball shall be conpletely wapped with burlap or other
suitable nmaterial and securely laced with biodegradabl e twi ne.

2.1.7 G owh of Trunk and Crown
2.1.7.1 Deci duous Trees

A height to caliper relationship shall be provided in accordance with ANLA
Z60.1. Height of branching shall bear a relationship to the size and
species of tree specified and with the crown in good bal ance with the
trunk. The trees shall not be "poled" or the | eader renoved.

a. Single stem The trunk shall be reasonably strai ght and
symretrical with crown and have a persistent nain | eader

b. Milti-stem Al countable stens, in aggregate, shall average the
size specified. To be considered a stem there shall be no
division of the trunk which branches nore than 6 inches from
ground | evel

c. Specinen: The tree provided shall be well branched and pruned
natural ly according to the species. The formof growth desired,
whi ch nay not be in accordance with natural growth habit, shall be
as i ndi cat ed.

2.2 TOPSO L

Topsoi|l shall be as defined in ASTM D 5268. When avail abl e, the topsoi
shal |l be the existing surface soil stripped and stockpiled onsite in
accordance with Section 02300 EARTHWORK. Wien additional topsoil is

requi red beyond the avail able topsoil fromthe stripping operation, topsoi
shal | be delivered and anended as recomrended by the soil test for the
plant material specified. Topsoil shall be free fromslag, cinders,

stones, lunps of soil, sticks, roots, trash or other naterial over a
mnimm 1-1/2 inch dianeter. Topsoil shall be free fromviable plants and
pl ant parts.

2.3 SO L AVENDMVENTS
Soi | amendments shall consist of pH adjuster, fertilizer, organic material
and soil conditioners neeting the following requirenents. Vermculite is
not reconmended.

2.3.1 pH Adj ust er

The pH adjuster shall be an agricultural linmng material in accordance with
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ASTM C 602. These materials nay be burnt |ine, hydrated |lime, ground
i mestone, or shells. The pH adjuster shall be used to create a favorable
soil pH for the plant naterial specified.

2.3.1.1 Li mest one

Li mestone naterial shall contain a mninum cal ci um carbonate equi val ent of
80 percent. Gradation: A mninmm95 percent shall pass through a No. 8
sieve and a mnimum 55 percent shall pass through a No. 60 sieve. To

rai se soil pH, ground linestone shall be used

2.3.1.2 Hydrat ed Line

Hydrated linme shall contain a mninum cal ci um carbonate equival ent of 110
percent. Gradation: A mninum 100 percent shall pass through a No. 8
sieve and a mnimum 97 percent shall pass through a No. 60 sieve.

2.3.1.3 Burnt Linme

Burnt lime shall contain a mninumcal cium carbonate equival ent of 140
percent. Gradation: A mininum95 percent shall pass through a No. 8
sieve and a mnimum 35 percent shall pass through a No. 60 sieve.

2.3.2 Fertilizer

The nutrients ratio shall be 10 percent nitrogen, 6 percent phosphorus, and
4 percent potassium Fertilizer shall be controlled rel ease comercia
grade; free flowing, pellet or tablet forn uniformin conposition; and
consi st of a nitrogen-phosphorus-potassiumratio. The fertilizer shall be
derived from sul phur coated urea, urea fornal dehyde, plastic or polyner
coated pills, or isobutylenediurea (IBDU). Fertilizer shall be bal anced
with the inclusion of trace minerals and mcro-nutrients.

2.3.3 Organic Materi al

Organic material shall consist of either boneneal, peat, rotted nanure,
deconposed wood derivatives, recycled conpost, or worm castings.

2.3.3.1 Boneneal

Boneneal shall be a finely ground, steaned bone product containing from?2
to 4 percent nitrogen and 16 to 40 percent phosphoric acid.

2.3.3.2 Rot t ed Manure
Rotted manure shall be unl eached horse, chicken, or cattle nmanure
contai ning a maxi num 25 percent by volune of straw, sawdust, or other
beddi ng materials. Manure shall contain no chenicals or ingredients
harnful to plants. The manure shall be heat treated to kill weed seeds and
shall be free of stones, sticks, and soil

2.3.3.3 Deconmposed Wod Derivatives

Deconmposed wood derivatives shall be ground bark, sawdust, or other wood
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waste nmaterial free of stones, sticks, and toxic substances harnful to
plants, and stabilized with nitrogen

2.3.3.4 Recycl ed Conpost

Conpost shall be a well deconposed, stable, weed free organic matter
source. It shall be derived fromfood, agricultural, or industria
residual s; biosolids (treated sewage sludge); yard trimmngs; or
source-separated or mxed solid waste. The conpost shall possess no

obj ecti onabl e odors and shall not resenble the raw naterial fromwhich it
was derived. The material shall not contain substances toxic to plants.
Gradation: The conpost material shall pass through a 3/8 inch screen
possess a pH of 5.5 to 8.0, and have a noisture content between 35-55
percent by weight. The nmaterial shall not contain nore than 1 percent or
| ess by weight of nan-nmade foreign matter. Conpost shall be cl eaned of
plastic materials larger than 2 inches in |ength.

2.3.3.5 Wor m Cast i ngs

Worm casti ngs shall be screened fromworns and food source and shall be
conmer ci al | y packaged.

2.3. 4 Soi | Conditioner

Soil conditioner shall be sand, super absorbent polyners, calcined clay, or
gypsum for single use or in conbination to neet topsoil requirenents for
the plant material specified.

2.3.4.1 Sand

Sand shall be clean and free of toxic naterials. Gadation: A nmininmm 95
percent by weight shall pass a No. 10 sieve and a m nimum 10 percent by
wei ght shall pass a No. 16 sieve. Geensand shall be balanced with the

i nclusion of trace minerals and nutrients.

2.3.4.2 Super Absorbent Pol yners

To inprove water retention in soils, super absorbent polynmers shall be

si zed according to nanufacturer's recomrendati ons. Polyners shall be added
as a soil amendnent and be cross-linked polyacrylanm de with an absorption
capacity of 250-400 tines its weight.

2.3.4.3 Cal ci ned d ay
Granul ar particles shall be produced fromnmontnorillonite clay calcined to
m ni mum tenperature of 1200 degrees F. Gradation: A mninmm 90 percent
passing No. 8 sieve; a mininum99 percent shall be retained on No. 60
sieve; and a maxi num 2 percent shall pass a No. 100 sieve. Bulk density:
A maxi mrum 40 pounds per cubic foot.

2.3.4.4 Gypsum
Gypsum shall be commercially packaged, free flow ng, and a ni ni mum 95

percent cal cium sulfate by vol une.
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2.3.4.5 Expanded Shale, Cay, or Slate (ESCS)
Rotary kiln produced ESCS naterial shall be in conformance with ASTM D 5883.
2.4 MULCH
Mul ch shall be free from weeds, nold, and other deleterious materials.
Mul ch materials shall be native to the region. Rotted nanure is not
recommended to be used as a nulch because it would encourage surface
rooting of the plant material and weeds.

2.4.1 Organi ¢ Mul ch

Organic mulch materials shall be native to the project site and consist of
recycled mul ch, shredded bark, wood chips, or ground bark

2.4.1.1 Recycl ed Mul ch

Recycl ed mul ch may i nclude conpost, tree trinmngs, or pine needles with a
gradation that passes through a 2-1/2 x 2-1/2 inch screen. It shall be

cl eaned of all sticks a mininum 1 inch in dianeter and plastic materials a
mnimm 3 inch length. The material shall be treated to retard the growth
of mold and fungi. Qher recycled mulch nay include peanut shells, pecan
shell s or coco bean shells.

2.4.1.2 Shr edded Bar k

Local ly shredded material shall be treated to retard the growth of nold and
fungi .

2.4.1.3 Wbod Chi ps and G ound Bark

Local Iy chi pped or ground naterial shall be treated to retard the growh of
nold and fungi. Gadation: A naximum 2 inch wide by 4 inch |ong.

2.5  GEOTEXTI LE
Ceotextile shall be woven or nonwoven; pol ypropyl ene, pol yester, or
fiberglass, mat in accordance with ASTM D 5034 or ASTM D 5035. It shall be
made specifically for use as a fabric around plant material. Nomina
wei ght shall be a mnimum 4 ounces per square yard. Perneability rate
shall be a minimum 0.04 inch per second.

2.6 WOOD STAKI NG MATERI AL

Wbod st akes shall be hardwood or fir; rough sawn; free fromknots, rot,
cross grain, or other defects that would inpair their strength.

2.6.1 Braci ng St ake
Wbod braci ng stakes shall be a minimum 2 x 2 inch square and a mininum 8

feet long with a point at one end. Stake shall be set without danmagi ng
root bal | .
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2.

6.2 Wood Ground St akes

Wbod ground stakes shall be a mininumof 2 x 2 inch square and a nini mum
3 feet long with a point at one end.

T VETAL STAKI NG AND GUYI NG MATERI AL

Metal shall be al umi numor steel consisting of recycled content nmade for
hol di ng plant material in place.

.7.1 Braci ng Stakes

Metal bracing stakes shall be a mininum 1 inch dianeter and a mininum 8
feet long. Stake shall be set w thout danmmging rootball.

.7.2 Metal Ground Stakes

Met al ground stakes shall be a minimum 1/2 inch dianeter and a mnimum 3
feet |ong.

. 7.3 Guying Materi al

Metal guying naterial shall be a mninmm 12 gauge wire. Milti-strand cable
shal |l be woven wire. Quying material tensile strength shall conformto the
size of tree to be held firmy in place.

.7.4 Tur nbuckl e

Met al turnbuckles shall be gal vani zed or cadmi um pl ated steel, and shall be
a mnimm 3 inches long with closed screw eyes on each end. Screw thread
tensile strength shall conformto the size of tree to be held firmy in

pl ace.

. 8 PLASTI C STAKI NG AND GUYI NG MATERI AL

Pl astic shall consist of recycled plastic product nmade for hol di ng pl ant
material firmy in place.

.8.1 Pl astic Bracing Stake

Pl astic bracing stakes shall be a minimum 2 inch dianmeter and a nminimm 8
feet long. Stake shall be set wi thout danmmging rootball.

.8.2 Pl astic Ground Stakes

Pl astic ground stakes shall be a minimum 1 inch dianeter and a mnimum 3
feet |ong.

.8.3 Pl astic GQuying Mterial

Pl astic guying material shall be designed specifically for the purpose of
firmy holding plant material in high wind velocities.
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2.8.4 Chafing Guard

Pl astic chafing guards shall be used to protect tree trunks and branches
when netal is used as guying nmaterial. The material shall be the sane

col or throughout the project site. Length shall be a mnimum 1.5 tinmes the
circunference of the plant trunk at its base.

2.9 RUBBER GUYlI NG MATERI AL

Rubber chafi ng guards, consisting of recycled material, shall be used to
protect tree trunks and branches when nmetal guying material is applied.

The material shall be the same col or throughout the project. Length shal
be a minimum 1.5 tinmes the circunference of the plant trunk at its base.

2.10 FLAG
Plastic flag nmaterial shall be used on guying material. |1t shall be a
mnimm 6 inches long. Tape color shall be consistent and visually

conplimentary to the entire project area. The tape color shall neet
pedestrian visual safety requirenents for day and night.

2.11 MYCORRHI ZAL FUNG | NOCULUM

Mycorrhi zal fungi inoculumshall be composed of nultiple-fungus inoculum as
recommended by the manufacturer for the plant material specified.

2.12 WATER

Unl ess otherwi se directed, water shall be the responsibility of the
Contractor. Water shall not contain elements toxic to plant life.

2.13 PESTI Cl DE
Pesticide shall be insecticide, herbicide, fungicide, nenatocide,
rodenticide or mticide. For the purpose of this specification a soi

fum gant shall have the same requirenents as a pesticide. The pesticide
materi al shall be EPA regi stered and approved.

PART 3 EXECUTI ON
3.1 | NSTALLI NG PLANT MATERI AL TI ME AND CONDI Tl ONS
3.1.1 Deci duous Pl ant Material Tine

Deci duous plant material shall be installed from m d- Septenber to
m d- Novenber or from m d-February to the end of April

3.1.2 Pl ant Material Conditions

Pl anti ng operations shall be perforned only during periods when beneficia
results can be obtai ned. Wen drought, excessive noisture, frozen ground
or other unsatisfactory conditions prevail, the work shall be stopped when
directed. When special conditions warrant a variance to the planting
operations, proposed planting times shall be submtted for approval.
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3.1.3 Test s
3.1.3.1 Percol ati on Test

Test for percolation shall be done to determ ne positive drai nage of plant
pits and beds. A positive percolation shall consist of a mininum 1 inch
per 3 hours; when a negative percolation test occurs, a shop draw ng shal

be subnmitted indicating the corrective neasures.

3.1.3.2 Soi | Test

Del i vered topsoil, excavated plant pit soil, and stockpiled topsoil shal

be tested in accordance with ASTM D 5268 and ASTM D 4972 for determ ning
the particle size, pH organic matter content, textural class, chem ca

anal ysis, soluble salts analysis, and nechanical analysis. Sanple
collection onsite shall be random over the entire site. Sanple collection
for stockpiled topsoil shall be at different levels in the stockpile. The
soil shall be free fromdebris, noxi ous weeds, toxic substances, or other
materials harnful to plant growth. The test shall determine the quantities
and type of soil amendnents required to nmeet |ocal growi ng conditions for
the plant material specified.

3.2 SITE PREPARATI ON
3.2.1 Fi ni shed Grade, Topsoil and Underground Utilities

The Contractor shall verify that finished grades are as indicated on

drawi ngs, and that the placing of topsoil, the snooth grading, and the

conpaction requi rements have been conpleted in accordance with Section 02300
EARTHWORK, prior to the conmencenent of the planting operation. The

| ocation of underground utilities and facilities in the area of the

pl anti ng operation shall be verified. Danmage to underground utilities and

facilities shall be repaired at the Contractor's expense.

3.2.2 Layout
Plant nmaterial |ocations and bed outlines shall be staked on the project
site before any excavation is nade. Plant naterial |ocations may be
adjusted to neet field conditions.

3.2.3 Protecting Existing Vegetation
When there are established lawns in the planting area, the turf shall be
covered and/ or protected during planting operations. Existing trees,
shrubs, and plant beds that are to be preserved shall be barricaded al ong
the dripline to protect themduring planting operations.

3.3 EXCAVATI ON

3.3.1 Obstructi ons Bel ow G ound
When obstructions bel ow ground affect the work, shop draw ngs show ng

proposed adjustnents to plant material |ocation, type of plant and planting
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net hod shall be subnmitted for approval.
3.3.2 Turf Renoval

Where the planting operation occurs in an existing |lawn area, the turf
shal |l be renpved fromthe excavation area to a depth that will ensure the
renoval of the entire root system

3.3.3 Plant Pits

Plant pits for ball and burl apped or container plant nmaterial shall be dug
to a depth equal to the height of the root ball as neasured fromthe base
of the ball to the base of the plant trunk. Plant pits shall be dug a

m ni mum 50 percent wi der than the ball or root systemto allow for root
expansion. The pit shall be constructed with vertical walls.

3.4 | NSTALLATI ON

3.4.1 Setting Plant Material
Plant nmaterial shall be set plunb and held in position until sufficient
soi|l has been firmy placed around root systemor ball. |In relation to the
surroundi ng grade, the plant material shall be set even with the grade at

which it was grown.

3.4.2 Backfill Soil M xture

The backfill soil mxture may be a nix of topsoil and soil amendnents
suitable for the plant nmaterial specified. Wen practical, the excavated
soil fromthe plant pit that is not anended provides the best backfill and

shal | be used.
3.4.3 Addi ng Mycorrhi zal Fungi | nocul um

Mycorrhi zal fungi inoculumshall be added as recomrended by the
manuf acturer for the plant material specified.

3.4.4 Backfill Procedure

Prior to backfilling, all netal, wood, synthetic products, or treated
burl ap devices shall be renpbved fromthe ball or root system avoiding
damage to the root system The backfill procedure shall renbve air pockets

fromaround the root system Additional requirenents are as foll ows.
3.4.4.1 Bal | ed and Burl apped Pl ant Materi al
Bi odegradabl e burlap and tying naterial shall be carefully opened and
fol ded back fromthe top a minimum 1/3 depth fromthe top of the root ball
Backfill mxture shall be added to the plant pit in 6 inch layers with
each | ayer tanped
3.4.4.2 Earth Berm

An earth berm consisting of backfill soil mxture, shall be formed with a
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3.

m nimum 4 inch height around the edge of the plant pit to aid in water
retention and to provide soil for settling adjustnents.

. 4.5 Wat eri ng

Plant pits and plant beds shall be watered i nmedi ately after backfilling,
until conpletely saturated.

.4.6 St aki ng and Quyi ng

Staking will be required when trees are unstable or will not remain set due
to their size, shape, or exposure to high wind velocity.

.4.6.1 Three G ound Stakes

Trees over a mininum 8 feet height and | ess than a maxinum 6 inch cali per
shall be held firmy in place with 3 bracing or ground stakes spaced
equidistantly around the tree. Gound stakes shall be avoided in areas to
be mowed. Stakes shall be driven into firmground outside the earth berm
The guying material shall be firmy anchored at a mininmum 1/2 tree hei ght
and shall prevent girdling. For trees over nmaxi mum 3 inch dianeter at
breast height, turnbuckles shall be used on the guying naterial for tree
strai ghteni ng purposes. One turnbuckle shall be centered on each guy line.
Chafing guards shall be used when netal is the guying naterial

4.7 Fl ags

A flag shall be securely fastened to each guy line equidistant between the
tree and the stake. The flag shall be visible to pedestrians.

.5 FI NI SHI NG

.5.1 Pl ant Materia

Prior to placing mulch, the installed area shall be uniformy edged to
provide a clear division |line between the planted area and the adjacent
turf area, shaped as indicated. The installed area shall be raked and
snoot hed whil e nmaintaining the earth berns.

.5.2 Pl aci ng Geotextile

Prior to placing mulch, geotextile shall be placed as indicated in
accordance with the manufacturer's recomendati ons.

.5.3 Pl aci ng Mul ch

The placenent of mulch shall occur a maxi nrum 48 hours after planting.
Mul ch, used to reduce soil water |oss, regulate soil tenperature and
prevent weed growt h, shall be spread to cover the installed area with a
mnimum 4 inch uniformthickness. Milch shall be kept off buil dings,
si dewal ks and other facilities.

5.4 Pr uni ng
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3.

Pruni ng shall be acconplished by trained and experienced personnel. The
pruni ng of trees and pal ns shall be in accordance with ANSI A300. Only
dead or broken nmaterial shall be pruned frominstalled plants. The typica
grow h habit of individual plant naterial shall be retained. C ean cuts
shall be nade flush with the parent trunk. |nproper cuts, stubs, dead and
br oken branches shall be renoved. "Headback" cuts at right angles to the
line of growth will not be permitted. Trees shall not be poled or the

| eader renmoved, nor shall the | eader be pruned or "topped of f".

.6 MAI NTENANCE DURI NG PLANTI NG OPERATI ON

Installed plant naterial shall be nmaintained in a healthy grow ng
condition. Maintenance operations shall begin i mediately after each plant
is installed to prevent desiccation and shall continue until the plant

est abl i shnent period comrences. |Installed areas shall be kept free of
weeds, grass, and other undesired vegetation. The nmintenance includes

mai nt ai ni ng the mulch, watering, and adjusting settling.

.7 APPLI CATI ON OF PESTI Cl DE

When application of a pesticide beconmes necessary to renbve a pest or
di sease, a pesticide treatnent plan shall be submtted and coordinated with
the installation pest nanagenent program

.7.1 Techni cal Representative

The certified installation pest nanagenent coordinator shall be the

techni cal representative, and shall be present at all neetings concerning
treatment neasures for pest or disease control. They nmay be present during
treatment application.

. 7.2 Application

A state certified applicator shall apply required pesticides in accordance
with EPA | abel restrictions and recomendati ons. C othing and persona
protective equi pment shall be used as specified on the pesticide |abel. A
cl osed systemis recommended as it prevents the pesticide fromconing into
contact with the applicator or other persons. Wter for formulating shal

only cone from designated | ocations. Filling hoses shall be fitted with a
backfl ow preventer neeting |ocal plunbing codes or standards. Overfl ow
shal |l be prevented during the filling operation. Prior to each day of use,

t he equi pnent used for applying pesticide shall be inspected for |eaks,
cl oggi ng, wear, or danmmge. Any repairs are to be perforned i mediately.

. 8 RESTORATI ON AND CLEAN UP

.8.1 Rest oration

Turf areas, pavenents and facilities that have been damaged fromthe
pl anti ng operation shall be restored to original condition at the
Contractor's expense.

8.2 Cean Up
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Excess and waste material shall be renpbved fromthe installed area and
shal | be disposed offsite. Adjacent paved areas shall be cl eared.

3.9 PLANT ESTABLI SHVENT PERI CD
3.9.1 Commencenent

Upon conpletion of the |ast day of the planting operation, the plant
establ i shnent period for naintaining installed plant material in a healthy
growi ng condition shall comrence and shall be in effect for a mni mumof 90
days or the remaining contract tine period, whichever is |onger, not to
exceed 12 nmonths. Witten calendar tine period shall be furnished for the
pl ant establishnent period. Wen there is nore than one pl ant

est abl i shnent period, the boundaries of the planted area covered for each
peri od shall be described. The plant establishnment period shall be

coordi nated with Sections 02921 SEEDI NG The pl ant establishment period
shal |l be nodified for inclenent weather shut down periods, or for separate
conpl etion dates for areas.

3.9.2 Mai nt enance During Establishnent Period

Mai nt enance of plant material shall include straightening plant materi al
strai ghteni ng stakes; tightening guying naterial; correcting girdling;
suppl enenting nul ch; pruning dead or broken branch tips; maintaining plant
material |abels; watering; eradicating weeds, insects and di sease;
post-fertilization; and renoving and repl aci ng unheal thy plants.

3.9.2.1 Watering Plant Material

The plant material shall be watered as necessary to prevent desiccation and
to maintain an adequate supply of nmoisture within the root zone. An
adequate supply of moisture is estimated to be the equivalent of 1 inch
absorbed water per week, delivered in the formof rain or augnented by
watering. Run-off, puddling and wilting shall be prevented. Unless
otherwi se directed, watering trucks shall not be driven over turf areas.
Watering of other adjacent areas or existing plant nmaterial shall be
prevent ed.

3.9.2.2 Weedi ng
Grass and weeds in the installed areas shall not be allowed to reach a
maxi mum 3 i nches hei ght before being conpletely renoved, including the
root system

3.9.2.3 Pesti ci de Treat nent

Treatment for di sease or pest shall be in accordance with paragraph
APPLI CATI ON OF PESTI Cl DE

3.9.2.4 Post-Fertilization
The plant material shall be topdressed at |east once during the period of

establishnent with controlled release fertilizer, reference paragraph SO L
AMENDVENTS.  Apply at the rate of 2 pounds per 100 square feet of plant
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pit or bed area. Dry fertilizer adhering to plants shall be flushed off.
The application shall be tined prior to the advent of w nter dornmancy.

3.9.2.5 Plant Pit Settling

When settling occurs to the backfill soil nixture, additional backfill soi
shal |l be added to the plant pit or plant bed until the backfill level is
equal to the surrounding grade. Serious settling that affects the setting
of the plant in relation to the maxi mum depth at which it was grown
requires replanting in accordance wth paragraph | NSTALLATION. The earth
berm shal | be mai nt ai ned.

3.9.2.6 Mai nt enance Record

A record shall be furnished describing the nmaintenance work perforned, the
guantity of plant |osses, diagnosis of the plant |oss, and the quantity of
repl acenents nade on each site visit.

3.9.3 Unheal thy Pl ant Materi al

A tree shall be considered unhealthy or dead when the nain | eader has died
back, or up to a maxi mum 25 percent of the crown has died. This condition
shal | be deternined by scraping on a branch an area 1/16 inch square,

maxi mum to determine if there is a green canbiumlayer bel ow the bark.
The Contractor shall determne the cause for unhealthy plant naterial and
shal | provide recommendati ons for replacenment. Unhealthy or dead pl ant
material shall be renoved i mediately and shall be replaced as soon as
seasonal conditions permt.

3.9.4 Repl acenent Plant Materi al

Unl ess otherwi se directed, plant material shall be provided for replacenment
in accordance with paragraph PLANT MATERI AL. Replacenent plant materia
shall be installed in accordance wth paragraph | NSTALLATI ON, and
recomendati ons i n paragraph PLANT ESTABLI SHVENT PERI OD. Plant materia
shal |l be replaced in accordance with paragraph WARRANTY. An extended pl ant
est abl i shnent period shall not be required for replacenent plant naterial

3.9.5 Mai nt enance I nstructions
Witten instructions shall be furnished containing draw ngs and ot her
necessary information for year-round care of the installed plant naterial
i ncl udi ng, when and where nai ntenance shoul d occur, and the procedures for
plant nmaterial replacenent,.

-- End of Section --
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SECTI ON 05090

VEELDI NG, STRUCTURAL
09/ 98

PART 1 GENERAL

1

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.
AMERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON ( Al SC)
Al SC ASD Spec (1989) Specification for Structural Stee
Bui Il dings - Al owabl e Stress Design,
Pl astic Design
AMERI CAN SOCI ETY FOR NONDESTRUCTI VE TESTI NG ( ASNT)
ASNT RP SNT-TC- 1A (1996) Recommended Practice SNT-TC- 1A

AVERI CAN VELDI NG SOCI ETY ( AWS)

AVS A2. 4 (1998) Standard Synbol s for Wl ding,
Brazi ng and Nondestructive Exam nation

AV A3.0 (1994) Standard Wel ding Ternms and
Definitions

AWS D1.1 (1998) Structural Welding Code - Stee

AWS Z749. 1 (1999) Safety in Wlding and Cutting and

Al lied Processes

.2 DEFI NI TI ONS

Definitions of welding terns shall be in accordance with AWS A3. 0.

.3 GENERAL REQUI REMENTS

The desi gn of wel ded connections shall conformto Al SC ASD Spec unl ess
otherwi se indicated or specified. WMterial with welds will not be accepted
unl ess the welding is specified or indicated on the drawi ngs or otherwi se
approved. Wl ding shall be as specified in this section, except where
addi ti onal requirenments are shown on the drawings or are specified in other
sections. Wlding shall not be started until welding procedures,

i nspectors, nondestructive testing personnel, welders, welding operators,
and tackers have been qualified and the submittals approved by the
Contracting Oficer. Qualification testing shall be perforned at or near
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the work site. Each Contractor perform ng welding shall maintain records
of the test results obtained in welding procedure, welder, welding
operator, and tacker performance qualifications.

.4 SUBM TTALS

CGovernnment approval is required for subnmittals with a "G' designation
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data

Wel di ng Procedure Qualifications; G A
Wel der, Welding Operator, and Tacker Qualification; GA A
I nspector Qualification; GA A

Copi es of the welding procedure specifications; the procedure
qualification test records; and the welder, welding operator, or
tacker qualification test records.

SD- 06 Test Reports
Quality Control; GA A
A quality assurance plan and records of tests and inspections.
.5 VEELDI NG PROCEDURE QUALI FI CATI ONS

Except for prequalified (per AW D1.1) and previously qualified procedures,
each Contractor perform ng welding shall record in detail and shall qualify
t he wel di ng procedure specification for any wel ding procedure followed in
the fabrication of weldnents. Qualification of welding procedures shal
conformto AWS D1.1 and to the specifications in this section. Copies of

t he wel di ng procedure specification and the results of the procedure
qualification test for each type of welding which requires procedure
qualification shall be subnmitted for approval. Approval of any procedure,
however, will not relieve the Contractor of the sole responsibility for
produci ng a finished structure neeting all the requirenents of these
specifications. This information shall be submtted on the forms in
Appendi x E of AWS D1.1. Welding procedure specifications shall be
individually identified and shall be referenced on the detail draw ngs and
erection drawi ngs, or shall be suitably keyed to the contract drawings. In
case of conflict between this specification and AWS D1.1, this

speci fication governs.

.5.1 Previ ous Qualifications

Wel di ng procedures previously qualified by test may be accepted for this
contract without requalification if the follow ng conditions are net:

a. Testing was perforned by an approved testing |aboratory, technica
consul tant, or the Contractor's approved quality control organi zation
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b. The qualified welding procedure confornms to the requirenents of
this specification and is applicable to welding conditions encountered
under this contract.

c. The welder, welding operator, and tacker qualification tests
conformto the requirenents of this specification and are applicable to
wel di ng conditi ons encountered under this contract.

1.5.2 Prequal i fied Procedures

Wel di ng procedures which are considered prequalified as specified in AW
D1.1 will be accepted without further qualification. The Contractor shall
submit for approval a listing or an annotated drawing to indicate the
joints not prequalified. Procedure qualification shall be required for

t hese joints.

1.5.3 Ret est s

If welding procedure fails to neet the requirenents of AWS D1.1, the
procedure specification shall be revised and requalified, or at the
Contractor's option, welding procedure may be retested in accordance with
AWS D1.1. If the welding procedure is qualified through retesting, al
test results, including those of test welds that failed to neet the

requi renents, shall be subnmitted with the wel di ng procedure.

1.6 WELDER, WELDI NG OPERATOR, AND TACKER QUALI FI CATI ON

Each wel der, wel ding operator, and tacker assigned to work on this contract
shall be qualified in accordance with the applicable requirements of AWS
D1.1 and as specified in this section. Wlders, welding operators, and
tackers who make acceptabl e procedure qualification test welds will be
considered qualified for the wel ding procedure used.

1.6.1 Previ ous Personnel Qualifications

At the discretion of the Contracting O ficer, welders, welding operators,
and tackers qualified by test within the previous 6 nonths nay be accepted
for this contract without requalification if all the follow ng conditions
are met:

a. Copies of the welding procedure specifications, the procedure
qualification test records, and the welder, welding operator, and tacker
qgqualification test records are subnitted and approved in accordance wth
the specified requirements for detail draw ngs.

b. Testing was performed by an approved testing | aboratory, technica
consul tant, or the Contractor's approved quality control organi zation

c. The previously qualified welding procedure conforns to the
requi renents of this specification and is applicable to wel ding conditions
encountered under this contract.

d. The welder, welding operator, and tacker qualification tests
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conformto the requirenents of this specification and are applicable to
wel di ng conditi ons encountered under this contract.

1.6.2 Certificates

Bef ore assigning any wel der, welding operator, or tacker to work under this
contract, the Contractor shall submit the nanmes of the welders, welding
operators, and tackers to be enployed, and certification that each

i ndividual is qualified as specified. The certification shall state the
type of welding and positions for which the wel der, wel ding operator, or
tacker is qualified, the code and procedure under which the individual is
qualified, the date qualified, and the nane of the firmand person
certifying the qualification tests. The certification shall be kept on
file, and 3 copies shall be furnished. The certification shall be kept
current for the duration of the contract.

1.6.3 Renewal of Qualification

Requal i fication of a welder or welding operator shall be required under any
of the foll ow ng conditions:

a. It has been nore than 6 nonths since the welder or wel ding
operator has used the specific welding process for which he is qualified.

b. There is specific reason to question the welder or wel ding
operator's ability to nake welds that neet the requirenents of these
speci fications.

c. The welder or welding operator was qualified by an enpl oyer other
than those firns perform ng work under this contract, and a qualification
test has not been taken within the past 12 nonths. Records showi ng peri ods
of enpl oynent, nane of enpl oyer where wel der, or welding operator, was | ast
enpl oyed, and the process for which qualified shall be submitted as
evi dence of confornance.

d. A tacker who passes the qualification test shall be considered
eligible to performtack welding indefinitely in the positions and with the
processes for which he is qualified, unless there is sonme specific reason
to question the tacker's ability. 1In such a case, the tacker shall be
required to pass the prescribed tack wel ding test.

1.7 I NSPECTCOR QUALI FI CATI ON

I nspector qualifications shall be in accordance with AW D1. 1.
Nondestructive testing personnel shall be qualified in accordance with the
requi renents of ASNT RP SNT-TC-1A for Levels | or Il in the applicable
nondestructive testing nethod. The inspector may be supported by assistant
wel di ng i nspectors who are not qualified to ASNT RP SNT-TC 1A, and

assi stant inspectors nmay perform specific inspection functions under the
supervision of the qualified inspector

1.8 SYMBOLS

Synbol s shall be in accordance with AWS A2.4, unless otherw se indicated.
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1.9 SAFETY

Saf ety precautions during welding shall conformto AWS Z49. 1.
PART 2 PRODUCTS
2.1 VIELDI NG EQUI PMENT AND MATERI ALS

Al'l wel ding equi pnent, electrodes, welding wire, and fluxes shall be
capabl e of producing satisfactory welds when used by a qualified welder or
wel di ng operator performng qualified welding procedures. Al welding
equi prent and materials shall conmply with the applicable requirenents of
AWS D1. 1.

PART 3 EXECUTI ON
3.1 VELDI NG OPERATI ONS
3.1.1 Requi renent s

Wor kmanshi p and t echni ques for wel ded construction shall conformto the
requi renents of AWS D1.1 and Al SC ASD Spec. Wen AW5 D1.1 and the Al SC ASD
Spec specification conflict, the requirenments of AW D1.1 shall govern

3.1.2 I dentification
Wel ds shall be identified in one of the foll owi ng ways:

a. Witten records shall be submtted to indicate the | ocation of
wel ds made by each wel der, wel di ng operator, or tacker

b. Each wel der, welding operator, or tacker shall be assigned a
nunber, letter, or synbol to identify welds nade by that individual. The
Contracting O ficer nmay require wel ders, welding operators, and tackers to
apply their synbol next to the weld by neans of rubber stanp, felt-tipped
mar ker wi th waterproof ink, or other nmethods that do not cause an
indentation in the netal. For seamwelds, the identification mark shall be
adjacent to the weld at 3 foot intervals. ldentification with die stanps
or electric etchers shall not be all owed.

3.2 QUALI TY CONTRCL

Testing shall be done by an approved inspection or testing |aboratory or

technical consultant; or if approved, the Contractor's inspection and

testing personnel may be used instead of the comercial inspection or

testing laboratory or technical consultant. The Contractor shall perform

vi sual and radi ographic, ultrasonic, nagnetic particle, and dye penetrant

i nspection to determnmine conformance wi th paragraph STANDARDS OF ACCEPTANCE
Procedures and techni ques for inspection shall be in accordance with

applicable requirements of AWS D1.1, except that in radi ographic inspection

only filmtypes designated as "fine grain," or "extra fine," shall be

enpl oyed.
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3.

3 STANDARDS OF ACCEPTANCE

Di mensi onal tol erances for wel ded construction, details of welds, and
quality of welds shall be in accordance with the applicable requirenents of
AWS D1.1 and the contract drawi ngs. Nondestructive testing shall be by

vi sual inspection and radi ographic, ultrasonic, magnetic particle, or dye
penetrant nethods. The mini num extent of nondestructive testing shall be
random 1 percent of welds or joints, as indicated on the draw ngs.

.3.1 Nondestructi ve Exani nation
The wel di ng shall be subject to inspection and tests in the mll, shop, and
field. Inspection and tests in the mll or shop will not relieve the

Contractor of the responsibility to furnish weldnents of satisfactory
quality. Wen materials or workmanship do not conformto the specification
requi renents, the Governnent reserves the right to reject nmaterial or

wor kmanshi p or both at any tine before final acceptance of the structure
contai ni ng the wel drment .

.3.2 Destructi ve Tests

When net al | ographi ¢ speci nens are renmoved fromany part of a structure, the
Contractor shall nake repairs. The Contractor shall enploy qualified

wel ders or wel ding operators, and shall use the proper joints and wel di ng
procedures, including peening or heat treatment if required, to devel op the
full strength of the nmenbers and joints cut and to relieve residual stress.

.4 GOVERNMENT | NSPECTI ON AND TESTI NG

In addition to the inspection and tests perforned by the Contractor for
quality control, the Governnment will performinspection and testing for
acceptance to the extent determ ned by the Contracting Oficer. The costs
of such inspection and testing will be borne by the Contractor if
unsatisfactory welds are discovered, or by the Governnent if the welds are
sati sfactory. The work may be perforned by the Governnment's own forces or
under a separate contract for inspection and testing. The Governnent
reserves the right to perform suppl enental nondestructive and destructive
tests to deternmi ne conpliance with paragraph STANDARDS OF ACCEPTANCE

.5 CORRECTI ONS AND REPAI RS

When inspection or testing indicates defects in the weld joints, the welds
shal |l be repaired using a qualified welder or welding operator as
applicable. Corrections shall be in accordance with the requirenents of
AWS D1.1 and the specifications. Defects shall be repaired in accordance
with the approved procedures. Defects discovered between passes shall be
repaired before additional weld nmaterial is deposited. Werever a defect
is renoved and repair by welding is not required, the affected area shal
be bl ended into the surrounding surface to elimnate sharp notches,
crevices, or corners. After a defect is thought to have been renoved, and
before rewel ding, the area shall be exanined by suitable nethods to ensure
that the defect has been elininated. Repair welds shall neet the

i nspection requirenents for the original welds. Any indication of a defect
shal | be regarded as a defect, unless reeval uation by nondestructive
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net hods or by surface conditioning shows that no unacceptable defect is
present.

-- End of Section --
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SECTI ON 10440A
| NTERI OR Sl GNAGE
06/ 98
PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnati on only.

ALUM NUM ASSOCI ATI ON ( AA)

AA DAF- 45 (1997) Designation System for Al um num
Fi ni shes
AA PK-1 (1999) Registration Record of Al um num

Associ ation Al oy Designations and
Cheni cal Conposition Linmts for Al um num
Al'loys in the Form of Castings and | ngot

AMERI CAN ARCHI TECTURAL MANUFACTURERS ASSCCI ATl ON ( AAVA)

AANVA 605 (1998) Vol untary Specification,
Per f ormance Requi renments and Test
Procedures for Hi gh Perfornmance O ganic
Coatings on Al um num Extrusions and Panel s

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )
ANSI Z797.1 (1984; Rev 1994) Safety Perfornmance
Speci fications and Methods of Test for

Safety 3 azing Materials Used in Buildings

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM B 209 (1996) Al unmi num and Al uni num Al | oy Sheet
and Pl ate

ASTM B 209M (1995) Al unmi num and Al uni num Al | oy Sheet
and Plate (Metric)

ASTM B 221 (1996) Al unmi num and Al uni num Al | oy
Extruded Bars, Rods, Wre, Profiles, and
Tubes

ASTM B 221M (1996) Al unmi num and Al uni num Al | oy

Extruded Bars, Rods, Wre, Profiles, and
Tubes (Metric)
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ASTM C 1036 (1991; R 1997) Flat d ass
AMERI CAN VELDI NG SOCI ETY ( AWS)
AWS D1. 2 (1997) Structural Wl ding Code - Al unmi num
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (1999) National Electrical Code
1.2 SUBM TTALS
CGovernnment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Detail Drawi ngs; G RE, AE
Drawi ngs showi ng el evati ons of each type of sign, dinensions,
details and nethods of nmounting or anchoring, shape and thickness
of materials, and details of construction. A schedule show ng the
| ocation, each sign type, and nessage shall be included.
SD- 03 Product Data

Installation; FIO

Manuf acturer's descriptive data, catal ogs cuts, installation and
cl eani ng instructions.

SD- 04 Sanpl es
Interior Signage; G RE, AE
One sanpl e of each of the follow ng sign types show ng typical
quality and workmanship. The sanples nay be installed in the
wor k, provided each sanple is identified and | ocation recorded.
a. Directional sign.

b. Door identification sign.

Two sanpl es of manufacturer's standard col or chips for each
mat eri al requiring col or selection.

SD-10 Operation and Mai ntenance Data

Approved Manufacturer's Instructions; FIO
Protection and O eaning; FIO
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1

1

Six copies of operating instructions outlining the step-by-step
procedures required for systemoperation shall be provided. The
instructions shall include sinplified diagrans for the system as
installed. Six copies of maintenance instructions listing routine
procedures, repairs, and guides shall be provided. The
i nstructions shall include the manufacturer's name, nodel nunber,
service manual, parts list, and brief description of all equipnent
and their basic operating features. Each set shall be permanently
bound and shall have a hard cover. The follow ng identification
shall be inscribed on the covers: the words "OPERATI NG AND
MAI NTENANCE | NSTRUCTI ONS", nanme and | ocation of the facility, nane
of the Contractor, and contract nunber.

3 GENERAL

Interior signage shall be of the design, detail, sizes, types, and nessage
content shown on the draw ngs, shall conformto the requirenents specified,
and shall be provided at the locations indicated. Signs shall be conplete
with lettering, fram ng as detailed, and rel ated conponents for a conplete
installation.

. 3.1 Character Proportions and Hei ghts

Letters and nunbers on indicated signs in handi capped-accessi bl e buil di ngs,
whi ch do not designate pernanent roonms or spaces, shall have a

wi dt h-to-height ratio between 3:5 and 1:1 and a stroke-w dt h-to-hei ght
rati o between 1:5 and 1:10. Characters and nunbers on indicated signs
shal | be sized according to the view ng distance fromwhich they are to be
read. The mi ninum hei ght is neasured using an upper case letter "X

Lower case characters are permtted. Suspended or projected overhead signs
shal | have a m ni nrum character height of 3 inches.

3.2 Rai sed and Brailled Characters and Pictorial Synmbol Signs

(Pi ct ogramns)

1

Letters and nunbers on indicated signs which designate pernmanent roons and
spaces i n handi capped- accessi bl e buildings shall be raised 1/32 inch upper
case, sans serif or sinple serif type and shall be acconpanied with Grade 2
Braille. Raised characters shall be at least 5/8 inch in height, but no
hi gher than 2 inches. Pictograns shall be acconpani ed by the equival ent
verbal description placed directly below the pictogram The border

di mensi on of the pictogramshall be 6 inches nmnimumin height. [Indicated
accessible facilities shall use the international synbol of accessibility.

.4 QUALI FI CATI ONS

Si gns, plaques, and dinensional letters shall be the standard product of a
manuf acturer regularly engaged in the manufacture of such products and
shal | essentially duplicate signs that have been in satisfactory use at

| east 2 years prior to bid opening.

5 DELI VERY AND STORAGE
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Materials shall be delivered to the jobsite in nanufacturer's original
packagi ng and stored in a clean, dry area in accordance with nmanufacturer's
i nstructions.

1.6 EXTRA STOCK

The Contractor shall provide 10% extra frames and extra stock of all sign
types.

PART 2 PRODUCTS
2.1 ROOM | DENTI FI CATI ON/ DI RECTI ONAL SI GNAGE SYSTEM

Signs shall be fabricated of Type MP | anminated thernosetting plastic
suitable for engraving or acrylic plastic conformi ng to ANSI Z97. 1.

2.1.1 St andard Room Si gns

Signs shall consist of matte finish acrylic plastic or |ani nated
t hernosetting Type MP plastic. Units shall be franeless. Corners of signs
shal | be squared.

2.1.2 Changeabl e Message Strip Signs

Changeabl e message strip signs shall consist of cast acrylic or |am nated

t hernosetting Type MP plastic captive nessage slider sign face with nessage
slots and associ ated end caps, as detailed, for insertion of changeable
nessage strips. Size of signs shall be as shown on the draw ngs.

I ndi vi dual nessage strips to pernit renoval, change, and reinsertion shal
be provided as detailed. Corners of signs shall be squared.

2.1.3 Type of Munting For Signs

Extruded al umi num brackets, nounted as shown, shall be furnished for

hangi ng, projecting, and doubl e-sided signs. Munting for franed, hanging,
and projecting signs shall be by nechanical fasteners. Surface nounted
signs shall be provided with 1/16 inch thick vinyl foamtape. Sign
inserts shall be provided with 1/16 inch thick foamtape.

2.1. 4 Graphi cs

Si gnage graphics for nodular identification/directional signs shall conform
to the follow ng:

Message shall be applied to panel using the sil kscreen process.

Si | kscreened i mages shall be executed with photo screens prepared from
original art. Handcut screens will not be accepted. Oiginal art
shal |l be defined as artwork that is a first generation reproduction of
the specified art. Edges and corners shall be clean

2.2 BU LDI NG DI RECTORI ES

Buil ding directories shall be |obby directories or floor directories, and
shal |l be provided with a changeabl e directory listing consisting of the
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2.

areas, offices and personnel located within the facility. D nensions,
details, and materials of sign shall be as shown on the drawi ngs. Were
requi red, nessage content shall be as shown on draw ngs and schedul e.

2.1 Header Panel

Header panel shall be acrylic with raised acrylic letters or be MP plastic
with raised letters.

.2.2 Door s

.2.2.1 Door d azing

Door glazing shall be in accordance with ASTM C 1036, Type 1, dass 1,
Quality 3, mininum 1/8 inch thick tenpered safety gl ass.

.2.2.2 Door Construction

Ext ruded al um num door frane shall be of same finish as surrounding frane.
Corners shall be mitered, reinforced, and assenbl ed with conceal ed
fasteners. Hinges shall be standard with the manufacturer, in finish to
match frames and trim dazing shall be set in frame with resilient

gl azi ng channel s.

.2.2.3 Door Locks

Door |ocks shall be manufacturer's standard, and shall be keyed alike.

.2.3 Fabri cation

Extruded al umi num frames and trimshall be assenbled with corners
reinforced and mtered to a hairline fit, with no exposed fasteners.

. 2.4 Changeabl e Letter/ Message Strip Directory System

Directory shall consist of non-illuminated unit with step or groove, |aser
or rotary engraved renovabl e nanme strips. Design of unit shall be as shown
in the draw ngs.

.2.4.1 Construction

The directory shall be constructed of an aluminum [2] | ] inch deep
frame with satin clear anodized finish. Unit shall be surface nounted.
Unit shall have a header with lettering as shown. Unit shall have a [3/8]
[ ] inch face conceal ed hi nge door and | ocking systemw th tenpered
safety glass. Door franme shall be alum numw th satin clear anodized
finish.

.2.4.2 Message Strips

Nanestri ps shall be updatable by user with coupon book reordering and with
5to 7 day delivery. Namestrips shall be acrylic sized per draw ngs.

3  ANODI C COATI NG
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Anodi zed finish shall conformto AA DAF-45 as foll ows:

Clear (natural) designation AA-MLO-C22- A31, Architectural O ass |
0.4 m| or thicker.

.4 FABRI CATI ON AND MANUFACTURE

4.1 Factory Wor kmanship

Hol es for bolts and screws shall be drilled or punched. Drilling and
punchi ng shall produce clean, true lines and surfaces. Exposed surfaces of
work shall have a snooth finish and exposed riveting shall be flush.
Fast eni ngs shall be conceal ed where practicabl e.

.4.2 Dissimlar Mterials

Where dissinlar netals are in contact, the surfaces will be protected to
prevent gal vanic or corrosive action

.5 COLOR, FI NI SH, AND CONTRAST

Col or shall be as shown on drawings. In buildings required to be
handi capped- accessi bl e, the characters and background of signs shall be
eggshell, matte, or other non-glare finish. Characters and synbols shal

contrast with their background - either |light characters on a dark
background or dark characters on a |ight background.

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

Signs shall be installed in accordance with approved manufacturer's
instructions at |ocations shown on the detail draw ngs. Signs shall be
installed plunb and true at nounting heights indicated, and by nmet hod shown
or specified. Required blocking shall be installed as detailed. Signs
whi ch desi gnate pernmanent roons and spaces i n handi capped-accessi bl e
buil di ngs shall be installed on the wall adjacent to the latch side of the
door. \Where there is no wall space to the latch side of the door

i ncludi ng at double | eaf doors, signs shall be placed on the nearest

adj acent wall. Mounting location for such signage shall be so that a
person may approach within 3 inches of signage w thout encountering
protrudi ng objects or standing within the swing of a door. Signs on doors
or other surfaces shall not be installed until finishes on such surfaces
have been installed. Signs installed on glass surfaces shall be installed
wi th mat chi ng bl ank back-up plates in accordance with manufacturer's

i nstructions.

1.1 Anchor age

Anchorage shall be in accordance with approved manufacturer's instructions.

Anchorage not ot herw se specified or shown shall include slotted inserts,
expansi on shi el ds, and powder-driven fasteners when approved for concrete;
toggle bolts and through bolts for nasonry; machine carriage bolts for
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steel; lag bolts and screws for wood. Exposed anchor and fastener
materials shall be conpatible with netal to which applied and shall have
mat chi ng col or and finish. Were recomended by signage nanufacturer, foam
tape pads may be used for anchorage. Foamtape pads shall be mninmum 1/16
inch thick closed cell vinyl foamw th adhesive backing. Adhesive shall be
transparent, long aging, high tech fornulation on two sides of the vinyl
foam Adhesive surfaces shall be protected with a 5 m | green flatstock
treated with silicone. Foam pads shall be sized for the signhage as per

si gnage manufacturer's reconmendations. Signs mounted to painted gypsum
board surfaces shall be renovable for painting naintenance. Signs nounted
to lay-in ceiling grids shall be mounted with clip connections to ceiling

t ees.

3.1.2 Protecti on and d eani ng
The work shall be protected agai nst danage during construction. Hardware
and el ectrical equipnent shall be adjusted for proper operation. d ass,
frames, and other sign surfaces shall be cleaned in accordance with the
manuf acturer's approved instructions.

-- End of Section --
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PART 1

1.

1 REFERENCES

Sim Center

GENERAL

BSCAMEND

SECTI ON 13945

PREACTI ON SPRI NKLER SYSTEMS, FI RE PROTECTI ON

04/ 00

The publications listed below forma part of this specification to the

extent referenced.
desi gnation only.

The publications are referred to in the text by basic

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 47

ASTM A 47M

ASTM A 53

ASTM A 135

ASTM A 183

ASTM A 536

ASTM A 795

(1990; R 1995) Ferritic Malleable Iron
Casti ngs

(1990; R 1996) Ferritic Malleable Iron
Castings (Metric)

(199b) Pipe, Steel, Black and Hot- D pped,
Zi nc- Coat ed, Wl ded and Seani ess

(1997c) Electric-Resistance-\Wl ded Stee
Pi pe

(1983; R 1998) Carbon Steel Track Bolts
and Nuts

(1999e1) Ductile Iron Castings
(1997) Bl ack and Hot-Di pped Zi nc- Coat ed

(Gal vani zed) Wl ded and Seaml ess Stee
Pipe for Fire Protection Use

AVERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME B16. 1

ASME B16. 9

ASME B16. 11

ASME B16. 21

ASME B18. 2.

ASME B18. 2.

(1998) Cast Iron Pipe Flanges and Fl anged
Fittings

(1993) Factory-MVade Wought Stee
Buttwel di ng Fittings

(1996) Forged Fittings, Socket-Wlding and
Thr eaded

(1992) Nonnetallic Flat Gaskets for Pipe
Fl anges

(1996) Square and Hex Bolts and Screws
I nch Series

(1987; R 1993) Square and Hex Nuts (Inch
Seri es)
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AVERI CAN SOCI ETY OF SANI TARY ENG NEERI NG ( ASSE)

ASSE 1015 (1993) Doubl e Check Backfl ow Prevention
Assenbl y

AVERI CAN WATER WORKS ASSOCI ATI ON ( AVWAA)

AWNA- EVWV (1995) Standard Methods for the
Exami nation of Water and Wastewat er

AWM B300 (1992) Hypochlorites

AWM B301 (1992) Liquid Chlorine

AWM C104 (1995) Cenent-Mortar Lining for

Ductile-lron Pipe and Fittings for Water

AWM C110 (1993) Ductile-Iron and Gray-Ilron
Fittings, 3 In. Through 48 In. (75 mm
t hrough 1200 M), for Water and O her
Li qui ds

AWM Cl111 (1995) Rubber-Gasket Joints for
Ductile-lron Pressure Pipe and Fittings

AWM C151 (1996) Ductile-Iron Pipe, Centrifugally
Cast, for Water or O her Liquids

AWM C203 (1997) Coal - Tar Protective Coatings and
Linings for Steel Water Pipelines - Enanel
and Tape - Hot-Applied

AWM M20 (1973) Manual: Water Chlorination
Principles and Practices

FACTORY MUTUAL ENG NEERI NG AND RESEARCH (FM

FM P7825a (1998) Approval @uide Fire Protection

FM P7825b (1998) Approval Guide Electrical Equiprent
I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE C62. 41 (1991; R 1995) Surge Voltages in
Low Vol tage AC Power Circuits

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MBS SP-71 (1997) Cast Iron Swi ng Check Val ves,
Fl anges and Threaded Ends

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 13 (1999) Installation of Sprinkler Systemns

NFPA 24 (1995) Installation of Private Fire
Service Mains and Their Appurtenances
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NFPA 70 (1999) National Electrical Code

NFPA 72 (1999) National Fire Al arm Code

NFPA 1963 (1998) Fire Hose Connecti ons
NATI ONAL | NSTI TUTE FOR CERTI FI CATI ON | N ENG NEERI NG TECHNOLOA ES
(NI CET)

NI CET 1014-7 (1995) Program Detail Manual for

Certification in the Field of Fire

Prot ecti on Engi neeri ng Technol ogy (Field
Code 003) Subfield of Automatic Sprinkler
Syst em Layout

UNDERWRI TERS LABORATORI ES (UL)
UL Bld Mat Dir (1999) Building Materials Directory
U. Fire Prot Dir (1999) Fire Protection Equi pnent Directory
.2 CGENERAL REQUI REMENTS

Preaction sprinkler system(s) shall be provided in areas indicated on the
drawi ngs. The sprinkler systemshall provide fire sprinkler protection for
the entire area. Except as nodified herein, the systemshall neet the
requi renents of NFPA 13 and NFPA 72. The sprinkler systemshall be a
single interl ocked systemthat requires the actuation of an al arm
initiating device to open the water control (deluge) valve. The Contractor
shal | design any portion of the sprinkler systemthat are not indicated on
t he draw ngs including |ocating sprinklers, piping, and equi pnent, and size
pi pi ng and equi prent when this information is not indicated on the draw ngs
or is not specified herein. Pipe sizes which are not indicated on the
drawi ngs shall be determ ned by hydraulic cal cul ations.

2.1 Hydraul i ¢ Desi gn

The system shall be hydraulically designed to discharge a m ni mum density of
gpm per square foot over the hydraulically nost demanding [3, 000] | ]
square feet of floor area. The m ni mum pi pe size for branch lines in

gri dded systenms shall be (1-1/4 inch). Hydraulic calculations shall be in
accordance with the Area/Density Method of NFPA 13

.2.1.1 Hose Denand

An al |l owance for exterior hose streams of gpmshall be added to the
sprinkl er system denmand at the fire hydrant shown on the draw ngs cl osest
to the point where the water service enters the buil ding.

.2.1.2 Basis for Cal cul ati ons

The design of the system shall be based on a water supply with a static
pressure as indicated. Water supply shall be presunmed avail able at the
point of inlet inti the building. Hydraulic calculations shall be based
[upon the Hazen-WIlliams fornmula with a "C' value of 120 for gal vani zed
steel piping, 140 for new cement-lined ductile-iron piping, and 100 for

exi sting underground piping or on operation of the fire punp(s) provided in
Section 13920 FI RE PUMPS.
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1.2.2 Sprinkl er Spaci ng

Sprinklers shall be uniformy spaced on branch |ines. Maxi num spacing per
sprinkler shall not exceed |limts specified in NFPA 13 for ordinary
occupancy.

1.2.3 Control System

The control systemshall neet the requirements of NFPA 72. The contro
panel shall be listed in UL Fire Prot Dir or FM P7825a and FM P7825b for
"Rel easi ng Device Service". The control panel and the sol enoid val ve that
activates the water control valves shall be conpatible with each ot her
Conpatibility shall be per specific UL listing or FM approval of the
control equi pment.

1.2.3.1 Power Supply

The primary operating power shall be provided fromtwo single-phase 120 VAC
circuits. Transfer fromnormal to backup power and restoration from backup
to normal power shall be fully automatic and shall not initiate a fal se
alarm Loss of primary power shall not prevent actuation of the respective
automatic water control valve upon activation of any alarminitiating
device. Backup power shall be provided through use of rechargeable,

seal ed, |ead cal cium storage batteries.

1.2.3.2 Crcuit Requirenents

Alarminitiating devices shall be connected to initiating device circuits
(IDC), Style Dor to signal line circuits (SLC), Style 6, in accordance
with NFPA 72. Alarmnotification or indicating appliances shall be
connected to indicating appliance circuit (I1AC), Style X in accordance with
NFPA 72. A separate circuit shall be provided for actuation of each

i ndi vi dual automatic water control valve. The circuits that actuate the
wat er control valves shall be fully supervised so that the occurrence of a
single open or a single ground fault condition in the interconnecting
conductors shall be indicated at the control panel

1.3 SYSTEM OPERATI ONAL FEATURES

The system shall include a heat detection system manual actuation
stations, supervisory and alarm sw tches, alarmnotification appliances,
control panel and associ ated equi prent. Preaction sprinkler system piping
shal |l be provided with supervisory air pressure not to exceed 30 psig.

1.3.1 System Actuation

Activation of any single heat detector or a single manual actuation station
shal | actuate alarm zone circuits of the control panel that, in turn, shal
actuate the correspondi ng autonmatic water control valve. Actuation of the
automatic water control valve shall cause water to fill the preaction
system pi pi ng and be discharged from fused sprinklers.

1.3.2 Al arm Functi ons

Activation of any heat detector or sprinkler pressure alarmswtch or

manual actuation station shall cause the illum nation of the respective
zone annunci ator, and activation of the building fire alarm system and
transm ssion of the alarmto the base-wide fire reporting system Valve
tanmper alarm shall be nonitored by the systemcontrol panel and transnmitted

SECTI ON 13945 Page 4



Bat. Sim Center, Ft. Drum NY BSCANMEND

to the building fire alarmsystemas a trouble alarm
.3.3 Supervi sory Functions

The reduction of supervisory air pressure within the sprinkler system
piping to less than [10] | ] psi or the occurrence of a single open or
a single ground fault in any alarminitiating device circuit, in the
automatic water control valve actuation circuit, in any alarmindicating
appliance circuit or in other electrically supervised circuit shall cause
the individually | abelled control panel trouble Iight to be illuninated,
the audible trouble alarmto be activated, and a trouble alarmto be
transmitted to the building fire alarmcontrol panel and to base-wi de fire
reporting system

.4 COORDI NATI ON OF TRADES

Pi ping offsets, fittings, and any other accessories required shall be
furni shed as required to provide a conplete installation and to elimnate
interference with other construction. Sprinkler shall be installed over
and under ducts, piping and platforms when such equi pment can negatively
ef fect or disrupt the sprinkler discharge pattern and coverage.

.5 DELI VERY AND STORAGE

Al'l equi prent delivered and placed in storage shall be housed in a manner
to preclude any damage fromthe weather, hunmdity and tenperature
variations, dirt and dust, or other contami nants. Additionally, all pipes
shal | either be capped or plugged until install ed.

.6 FI ELD MEASUREMENTS

After becoming familiar with all details of the work, the Contractor shall
verify all dinensions in the field, and shall advise the Contracting
O ficer of any discrepancy before perform ng the work.

.7 SUBM TTALS

Covernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Shop Drawi ngs; G RE.
Three copies of the Sprinkler System Drawi ngs, no later than 21
days prior to the start of sprinkler systeminstallation. The

Sprinkl er System Drawi ngs shall conformto the requirenents
establ i shed for working plans as prescribed in NFPA 13. Draw ngs

shal I include plan and el evati on views denmponstrating that the
equipment will fit the allotted spaces with cl earance for
installation and mai ntenance. Each set of draw ngs shall include

the foll ow ng:
a. Descriptive index of drawings in the submittal w th draw ngs

listed in sequence by drawi ng nunmber. A |legend identifying device
synmbol s, nonencl ature, and conventions used.
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b. Floor plans drawn to a scale not less than 1/8" = 1'-0"
whi ch clearly show | ocations of sprinklers, risers, pipe hangers,
sei sm c separation assenblies, sway bracing, inspector's test
connections, drains, and other applicable details necessary to
clearly describe the proposed arrangenent. Each type of fitting
used and the | ocations of bushings, reducing couplings, and wel ded
joints shall be indicated.

c. Actual center-to-center dinensions between sprinklers on
branch |ines and between branch lines; fromend sprinklers to
adj acent walls; fromwalls to branch lines; from sprinkler feed
mai ns, cross-mains and branch lines to finished floor and roof or
ceiling. A detail shall show the dinmension fromthe sprinkler and
sprinkler deflector to the ceiling in finished areas.

d. Longitudinal and transverse buil ding sections show ng
typi cal branch line and cross-main pipe routing as well as
el evation of each typical sprinkler above finished floor

e. Details of each type of riser assenbly; pipe hanger; sway
braci ng for earthquake protection, and restraint of underground
water main at point-of-entry into the building, and electrica
devi ces and interconnecting W ring.

f. Conplete point-to-point wiring diagramof the detection and
control system Indicate the detailed interconnection of contro
panel nodul es to the devices, the nunber and size of conductors in
each conduit, and size of conduit. Connection points shall be
i ndi cated and coordinated with the termnal identification narked
on the devices. Conplete internal wiring schematic of the contro
panel and each el ectrical device shall be provided. Detailed
description of the functions of the control panel and each nodul e
shal I be provided.

As-Built Draw ngs; , RE.

As-built draw ngs, at |east 14 days after conpletion of the
Final Tests. The Sprinkler System Draw ngs shall be updated to
reflect as-built conditions after all related work is conpl eted
and shall be on reproducible full-size mylar film

SD- 03 Product Data

Fire Protection Specialist; GRE

The nane and docunentation of certification of the proposed Fire
Protection Specialists, no later than 14 days after the Notice to
Proceed and prior to the submttal of the sprinkler system shop
draw ngs and hydraulic cal cul ati ons.
Sprinkler Systemlinstaller Qualifications; G RE

The nane and docunentation of certification of the proposed
Sprinkler SystemliInstaller, concurrent with submittal of the Fire
Protecti on Specialist Qualifications.

Fire Protection Related Submttals; G RE.
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Alist of the Fire Protection Related Submittals, no later than
7days after the approval of the Fire Protection Specialist.

Sway Bracing; G RE

For systens that are required to be protected agai nst damage
from eart hquakes, |oad cal culations for sizing of sway bracing.

Mat eri al s and Equi prent; G RE

Manuf acturer's catal og data included with the Sprinkler System
Drawi ngs for all itens specified herein. The data shall be
hi ghli ghted to show nodel, size, options, etc., that are intended
for consideration. Data shall be adequate to denobnstrate
conpliance with all contract requirenents. In addition, a conplete
equi prent |ist that includes equi pment description, nodel numnber
and quantity shall be provided.

Hydraulic Cal cul ations; G RE

Hydraulic cal cul ations, including a drawi ng showi ng hydraulic
ref erence points and pi pe segnents.

Storage Batteries; G RE

Cal cul ations to substantiate the total requirenents for
supervi sory and al arm power. Ampere-hour requirenments for each
system conponent and each control panel conponent or nodul e, under
both normal and al arm conditions shall be included. The battery
rechargi ng period shall be included with the cal cul ati ons.

Spare Parts; G RE

Spare parts data shall be included for each different item of
mat eri al and equi pnent specified. The data shall include a
conplete list of parts and supplies, with current unit prices and
source of supply, and a list of parts recomended by the
manuf acturer to be replaced after 1 year and 3 years of service.

A list of special tools and test equi prment required for
mai nt enance and testing of the products supplied by the Contractor
shal | be included.

Prelimnary Tests; G RE

Proposed procedures for Prelimnary Tests, no later than 14
days prior to the proposed start of the tests.

Fi nal Acceptance Tests; G RE

Proposed procedures for Final Acceptance Tests, no later than 14
days prior to the proposed start of the tests.

Fire Protection Specialist; GRE
The nane and docunentation of certification of the proposed Fire
Protection Specialists, no later than 14 days after the Notice to

Proceed and prior to the submttal of the sprinkler system shop
drawi ngs and hydraulic cal cul ati ons.
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Sprinkler Systemlinstaller Qualifications; G RE

The nane and docunentation of certification of the proposed
Sprinkler SystemlInstaller, concurrent with submittal of the Fire
Protecti on Specialist Qualifications.

Fi nal Acceptance Tests; G RE

Proposed date and tine to begin Final Acceptance Tests,
submtted with the Final Acceptance Test Procedures. Notification
shal |l be provided at |east 14 days prior to the proposed start of
the test. Notification shall include a copy of the Contractor's
Material & Test Certificates.

On-site Training Schedule; G RE

Proposed On-site Training schedule, at |east 14 days prior to
the start of related training.

Prelimnary Tests; G RE

Proposed date and tine to begin Prelimnary Tests, submtted
with the Prelimnary Tests Procedures.

SD-06 Test Reports
Prelimnary Tests; G RE

Three copies of the conpleted Prelinm nary Tests Reports, no
later that 7 days after the conpletion of the Prelimnary Tests.
The Prelimnary Tests Report shall include both the Contractor's
Material and Test Certificate for Underground Piping and the
Contractor's Material and Test Certificate for Aboveground Pi ping.

Al items in the Prelimnary Tests Report shall be signed by the
Fire Protection Specialist.

Fi nal Acceptance Tests; G RE
Three copies of the conpleted Final Acceptance Tests Reports, no
later that 7 days after the conpletion of the Final Acceptance
Tests. Al items in the Final Acceptance Report shall be signed
by the Fire Protection Specialist.
SD-07 Certificates
I nspection by Fire Protection Specialist; GRE
Concurrent with the Final Acceptance Test Report, certification
by the Fire Protection Specialist that the sprinkler systemis
installed in accordance with the contract requirenents, including
si gned approval of the Prelimnary, Detection and Control Systens,
and Fi nal Acceptance Test Reports.
SD-10 Operation and Mai ntenance Data
Preaction Sprinkler System G RE
Six manual s listing step-by-step procedures required for system

startup, operation, shutdown, and routine maintenance, at |east 14
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days prior to field training. The manuals shall include the
manuf acturer's name, nodel nunber, parts list, list of parts and
tools that should be kept in stock by the owner for routine

mai nt enance i ncluding the nane of a |ocal supplier, sinplified
wiring and controls diagrans, troubl eshooting guide, and
recommended service organi zation (including address and tel ephone
nunber) for each item of equiprment. Each service organi zation
subm tted shall be capable of providing 4 hour onsite response to
a service call on an energency basis.

8 HYDRAULI C CALCULATI ONS

Hydraulic cal cul ations shall be as outlined in NFPA 13 except that

cal cul ati ons shall be perfornmed by computer using software intended
specifically for fire protection system design using the design data shown
on the drawings. Software that uses k-factors for typical branch lines is
not acceptable. Calculations shall be based on the water supply data shown
on the drawings. Calculations shall substantiate that the design area used
in the calculations is the nost demandi ng hydraulically. Wter supply
curves and systemrequirenents shall be plotted on sem -logarithmc graph
paper so as to present a summary of the conplete hydraulic calculation. A
summary sheet listing sprinklers in the design area and their respective
hydraulic reference points, elevations, actual discharge pressures and
actual flows shall be provided. Elevations of hydraulic reference points
(nodes) shall be indicated. Docunentation shall identify each pipe

i ndi vidually and the nodes connected thereto. The dianeter, length, flow,
velocity, friction I oss, nunber and type fittings, total friction loss in

t he pi pe, equival ent pipe length and Hazen-W|IIlianms coefficient shall be

i ndi cated for each pipe. For gridded systems, calculations shall show
peaki ng of demand area friction loss to verify that the hydraulically nost
demandi ng area is being used. Also for gridded systenms, a flow di agram

i ndicating the quantity and direction of flows shall be included. A
drawi ng showi ng hydraulic reference points (nodes) and pi pe designations
used in the cal cul ations shall be included and shall be independent of shop
dr awi ngs.

.9 FI RE PROTECTI ON SPECI ALI ST

Work specified in this section shall be performed under the supervision of
and certified by the Fire Protection Specialist. The Fire Protection

Speci ali st shall be an individual who is a registered professional engineer
and a Full Menmber of the Society of Fire Protection Engineers or who is
certified as a Level |1V Technician by National Institute for Certification
i n Engi neering Technologies (NICET) in the Automatic Sprinkler System
Layout subfield of Fire Protection Engi neering Technol ogy in accordance
with NI CET 1014-7. The Fire Protection Specialist shall be regularly
engaged in the design and installation of the type and conplexity of system
specified in the Contract docunents, and shall have served in a sinilar
capacity for at least three systens that have performed in the manner

i ntended for a period of not |ess than 6 nonths.

.10 SPRI NKLER SYSTEM | NSTALLER QUALI FI CATI ONS

Work specified in this section shall be performed by the Sprinkler System
Installer. The Sprinkler Systemlnstaller shall be regularly engaged in
the installation of the type and conplexity of systemspecified in the
Contract documents, and shall have served in a sinilar capacity for at

| east three systenms that have perforned in the manner intended for a period
of not less than 6 nonths.
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11 REGULATORY REQUI REMENTS

Conpliance with referenced NFPA standards is mandatory. This includes
advisory provisions listed in the appendi ces of such standards, as though
the word "shall" had been substituted for the word "shoul d* wherever it
appears. Applicable material and installation standards referenced in
Appendi x A of NFPA 13 and NFPA 24 shall be considered mandatory the sane as
i f such referenced standards were specifically listed in this
specification. In the event of a conflict between specific provisions of
this specification and applicabl e NFPA standards, this specification shal
govern. Al requirenents that exceed the m ninum requirenents of NFPA 13
shall be incorporated into the design. Reference to "authority having
jurisdiction" shall be interpreted to nean the Contracting O ficer

PART 2 PRODUCTS

2.

2.

1 STANDARD PRODUCTS

Mat eri al s and equi prent shall be standard products of a manufacturer

regul arly engaged in the manufacture of such products and shall essentially
duplicate itenms that have been in satisfactory use for at |least 2 years
prior to bid opening.

.2 NAVEPLATES

Al'l equi prent shall have a naneplate that identifies the manufacturer's
nane, address, type or style, nodel or serial number, and catal og nunber.

.3 REQUI REMENTS FOR FI RE PROTECTI ON SERVI CE

Mat eri al s and Equi prent shall have been tested by Underwriters
Laboratories, Inc. and listed in UL Fire Prot Dir or approved by Factory
Mutual and listed in FM P7825a and FM P7825b. \Where the terns "listed" or
"approved" appear in this specification, such shall mean listed in UL Fire
Prot Dir or FM P7825a and FM P7825b

.4 ABOVEGRCOUND PI PI NG COVPONENTS

4.1 Steel Pipe

Except as nodified herein, steel pipe shall be gal vani zed conformng to the
applicable requirements of NFPA 13, and ASTM A 795, ASTM A 53, or ASTM A
135. Pipe in which threads or grooves are cut shall be Schedule 40 or

shall be listed by Underwiters' Laboratories to have a corrosion
resistance ratio (CRR) of 1.0 or greater after threads or grooves are cut.
Pi pe shall be marked with the name of the manufacturer, kind of pipe, and
ASTM desi gnati on

.4.2 Fittings for Non-Gooved Steel Pipe

Fittings shall be gal vani zed steel conform ng to ASME B16.9 or ASME B16. 11

Fittings that sprinklers, drop nipples or riser nipples (sprigs) are
screwed into shall be threaded type. Plain-end fittings with nmechanica
couplings, fittings that use steel gripping devices to bite into the pipe
and segnented welded fittings shall not be used.

4.3 Grooved Mechanical Joints and Fittings
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Joints and fittings shall be designed for not less than (175 psi) service
and shall be the product of the same manufacturer. Fitting and coupling
houses shall be malleable iron conformng to ASTM A 47, G ade 32510;
ductile iron conformng to ASTM A 536, Grade 65-45-12. Gaskets shall be of
silicon conmpound and approved for dry fire protection systenms. Gasket
shall be the flush type that fills the entire cavity between the fitting
and the pipe. Nuts and bolts shall be heat-treated steel conformng to
ASTM A 183 and shall be cadm um plated or zinc el ectropl at ed.

2.4. 4 Fl anges

Fl anges shall conformto NFPA 13 and ASME B16.1. Gaskets shall be

non- ashest os conpressed material in accordance with ASME B16. 21, 1/16 inch
thick, and full face or self-centering flat ring type. Bolts shall be
squar ehead confornming to ASVE B18.2.1 and nuts shall be hexagon type
conform ng to ASME B18. 2. 2.

2.4.5 Pi pe Hangers

Hangers shall be listed in UL Fire Prot Dir or FM P7825a and FM P7825b and
of the type suitable for the application, construction, and pipe type and
size to be supported.

2.4.6 Val ves
2.4.6.1 Control Valve and Gate Val ve

Manual |y operated sprinkler control valve and gate val ve shall be outside
stem and yoke (OS&Y) type and shall be listed in UL Bld Mat Dir or FM P7825a
and FM P7825b.

2.4.6.2 Check Val ves

Check valve 2 inches and | arger shall be listed in UL Bld Mat Dir or FM
P7825a and FM P7825b. Check valves 4 inches and | arger shall be of the
swing type with flanged cast iron body and flanged inspection plate, shal
have a clear waterway and shall mneet the requirenments of MsSS SP-71, for
Type 3 or 4.

2.5 AUTOVATI C WATER CONTROL VALVE ( DELUCGE VALVE)

Automatic water control valve (Deluge Valve) shall be electrically-actuated
and rated for a working pressure of . Valve shall be capabl e of being
reset w thout opening the valve. Electrical solenoid valve used to actuate
the water control valve shall be an integral conponent of the valve or

shal | be approved for use by the water control val ve nmanufacturer

Sol enoi d val ve shall be rated at 24 volts direct current, and shall be
normal Iy closed type that operates when energi zed. Sol enoid val ves shal

be rated for a maxi mum pressure differential of 175 psi. Water contro

val ve shall be equipped with a means to prevent the valve fromreturning to
the closed position until being manually reset. Assenbly shall be conplete
with the valve manufacturer's standard trim piping, drain and test val ves,
pressure gauges, and other required appurtenances. Each assenbly shal

i ncl ude an energency rel ease device for manually tripping the water contro
valve in the event of a power or other systemfailure. Device shall be a
standard accessory conponent of the valve manufacturer and shall be | abel ed
as to its function and nethod of operation. Valves |ocated in hazardous

| ocations shall be approved for the hazard classification of the area where
| ocat ed.
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2.

2.

2.

6  SUPERVI SORY Al R SYSTEM
6.1 Air Conpressor

Air conpressor shall be single stage oil less type, air cool ed,

el ectric-notor driven, equipped with a check valve, centrifugal pressure

and noi sture unl oader, pressure switch for automatic starting and stopping.
Pressure switch shall be set to start the conpressor at 20 psi and stop it
at 30 psi. A safety relief valve, set to operate at 65 psi, shall be
provi ded. The conpressor shall be sized to pressurize the systemto 30 ps

wi thin 30 m nutes.

.6.2 Air Pressure Maintenance Devi ce

Devi ce shall be a pressure regulator that automatically reduces supply air
pressure to the mninmum pressure required to be maintained in the piping
system The device shall have a cast bronze body and val ve housi ng
conplete with di aphragm assenbly, spring, filter, ball check to prevent
backflow, 1/16 inch restriction to prevent rapid pressurization of the
system and adjustnment screw. The device shall be capable of reducing
maxi mum i nl et pressure of to a fixed outlet pressure adjustable to

.6.3 Air Supply Piping System

Each preaction system shall be equipped with a separate pressure
mai nt enance devi ce, shutoff valve, bypass valve and pressure gauge. Piping
shal | be gal vani zed steel in accordance with ASTM A 795 or ASTM A 53.

.6.4 Low Air Pressure Switch

Each preaction systemshall be provided with an air pressure swtch
connected to the control panel. Upon reduction of supervisory air pressure
to approximately , the low air pressure switch shall actuate the audible
alarmdevice and a red lowair alarmlight on the control panel annunci ator

.7 WATER MOTOR ALARM ASEMBLY

Assenbly shall include a body housing, inpeller wheel, drive shaft, striker
assenbly, gong, wall plate and rel ated conponents necessary for conplete
operation. M nimum 20 mm (3/4 inch) gal vani zed pi pi ng shall be provided
bet ween the housing and the automatic water control valve. Drain piping
fromthe body housing shall be mninmm?25 nm (1 inch) gal vani zed steel and
shall be arranged to drain to the outside of the building. Piping shall be
gal vani zed both on the inside and on the outside surfaces.

. 8 SPRI NKLERS

Sprinklers for preaction systens shall be automatic, fusible solder or

gl ass bulb type; sprinklers for deluge systenms shall be open type without
the fusible element. Sprinklers with internal Orings shall not be used.
Sprinklers shall be used in accordance with their |isted spacing
l[imtations. Tenperature classification shall be ordinary. Sprinklers in
hi gh heat areas including attic spaces or in close proximty to unit
heaters shall have tenperature classification in accordance with NFPA 13.
Oifice of extended coverage sprinklers shall not exceed

8.1 Pendent Spri nkl er
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Pendent sprinkler shall be of the fusible strut or glass bulb type,
recessed qui ck-response type for the pre-action areas indicated on the
drawi ngs, except for the nechanical fan roomwhich will be provided with
pendent quick-response type, with nomnal 17/32 inch orifice. Pendent
sprinklers shall have a stainless steel finish.

2.9 DI SINFECTI NG MATERI ALS
2.8.2 Li quid Chlorine
Liquid chlorine shall conformto AWM B301.
2.8.3 Hypochl orites
Cal ci um hypochl orite and sodi um hypochlorite shall conformto AWM B300.
2.9 ACCESSORI ES
2.9.1 Spri nkl er Cabi net

Spare sprinklers shall be provided in accordance with NFPA 13 and shall be
packed in a suitable nmetal or plastic cabinet. Spare sprinklers shall be
representative of, and in proportion to, the nunber of each type and
tenperature rating of the sprinklers installed. At |east one wench of
each type required shall be provided.

2.9.2 Pendent Spri nkl er Escutcheon

Escut cheon shall be one-piece netallic type with a depth of less than 3/4
inch and suitable for installation on pendent sprinklers. The escutcheon
shal |l have a factory finish that matches the pendent sprinkler heads.

2.9.3 Pi pe Escut cheon

Escut cheon shall be polished chrom umplated zinc alloy, or polished
chrom um pl at ed copper alloy. Escutcheons shall be either one-piece or
split-pattern, held in place by internal spring tension or set screw

2.9.4 Sprinkl er Guard

Guard shall be a steel wire cage designed to encase the sprinkler and
protect it from mechani cal damage. Guards shall be provided on sprinklers
| ocated in the Mechanical Fan Room and in the Tel com Equi pnment Roons.

2.9.5 I dentification Sign

Val ve identification sign shall be minimum 6 inches wide by 2 inches high
wi th enanel baked finish on mnimum 18 gauge steel or 0.024 inch al um num
with red letters on a white background or white letters on red background.
Wordi ng of sign shall include, but not be [imted to "main drain,"”
"auxiliary drain," "inspector's test," "alarmtest,"” "alarmline," and
simlar wording as required to identify operati onal components.

2.10 CONTROL PANEL
2.10.1 Syst em Zoni ng

The system shall be zoned with a m ni num of one zone val ve per floor. All
conceal ed val ves shall be clearly provided with visible signs as per NFPA
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13.
2. 11 ALARM | NI TI ATI NG DEVI CES
2.11.1 Heat Detectors

Detectors located in areas subject to noisture, exterior atnmospheric
conditions or hazardous locations as defined in NFPA 70 shall be approved
for such locations. Detectors shall be listed or approved for 50 foot
spaci ng between detectors. The detector shall be equipped with an alarm
indicating light inits base that lights when the detector is in an alarm
condition. Five spare detectors of each type and tenperature rating shal
be provi ded.

2.11.1.1 Rat e Conpensati on Detector

Detector shall be of the horizontal spot type with a tenperature
classification rating of ordinary as defined by NFPA 72. Detectors listed
or approved as "rate anticipation" type will be accepted. Detector shal
automatically reset when tenperature drops bel ow detector tenperature
rating. Detector shall be hernetically seal ed.

2.11.2 Sprinkler Pressure Alarm Switch (Waterfl ow Al arm

Pressure switch shall include a nmetal housing with a neoprene di aphragm
SPDT snap action switches. The switch shall have a service pressure rating
of 175 psi. There shall be two SPDT (Form C) contacts factory adjusted to
operate at 4 to 8 psi. The switch shall be capable of being nounted in any
position in the alarmline trimpiping of the alarm check val ve.

2.11.3 Val ve Supervi sory (Tanper) Switch

Switch shall be suitable for nmounting to the type of control valve to be

supervi sed open. The switch shall be tanper resistant and contain one set
of SPDT (Form C) contacts arranged to transfer upon renoval of the housing
cover or closure of the valve of nore than two rotations of the valve stem

2.12 NOTI FI CATI ON APPLI ANCES

Notification appliances shall be suitable for connection to supervised
alarmindicating circuits. Appliance shall have a separate screw term nal
for each conductor. The surface of the appliance shall be red in col or

2.12.1 Al arm Bel |

Bell shall be 10 inch dianmeter, surface-nmounted vibrating type with

mat chi ng back box. Sound output shall be a minimum of 85 DBA at 10 feet.
Bell shall operate on nominal 24 VDC. Bells shall have screw terninals for
in-out wiring connection. Bells used in exterior |ocations shall be
specifically listed or approved for outdoor use and be provided with neta
housi ng and protective grilles.

2.12.2 Al arm Horn

Horn shall be surface mounted, with the matchi ng nounting back box surface
nmounted vibrating type suitable for use in an electrically supervised
circuit. Horns shall operate on nom nal 24 VDC and have screw termnal s
for in-out wiring connection. Sound output shall be a m nimum of 85 DBA
at 10 feet. Horns used in exterior |ocations shall be specifically listed
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or approved for outdoor use and be provided with nmetal housing and
protective grills.

2.13 W RI NG

Wring for alternating current (AC) circuits shall be 12 AWG m ni mum
Wring for Iow voltage direct current (DC) circuits shall be No. 14 AWG
m nimum  Power wiring (over 28 volts) and control wiring shall be
isolated. Wring shall conformto NFPA 70. Systemfield wiring shall be
solid copper and installed in electrical metallic tubing or in netallic
conduit, except rigid plastic conduit nmay be used under sl ab-on-grade.
Conductors shall be color coded. Conductors used for the same function
shall be simlarly color coded. Wring color code shall remain uniform

t hroughout the circuit. Pigtail or T-tap connections to alarminitiating,
al armindicating, supervisory, and actuation circuits are prohibited.

PART 3 EXECUTI ON
3.1 FI RE PROTECTI ON RELATED SUBM TTALS

The Fire Protection Specialist shall prepare a list of the submittals from
the Contract Submittal Register that relate to the successful installation
of the sprinkler systens(s). The submittals identified on this |ist shal
be acconpanied by a letter of approval signed and dated by the Fire
Protecti on Specialist when submitted to the Government.

3.2 I NSTALLATI ON REQUI REMENTS

The installation shall be in accordance with the applicable provisions of
publications referenced herein

3.3 I NSPECTI ON BY FI RE PROTECTI ON SPECI ALI ST

The Fire Protection Specialist shall inspect the sprinkler system
periodically during the installation to assure that the sprinkler system
installed in accordance with the contract requirenents. The Fire
Protection Specialist shall witness the prelimnary and final tests, and
shall sign the test results. The Fire Protection Specialist, after
conpl etion of the systeminspections and a successful final test, shal
certify in witing that the system has been installed in accordance with
the contract requirements. Any discrepancy shall be brought to the
attention of the Contracting Officer in witing, no later than three
wor ki ng days after the discrepancy is discovered.

3.4  ABOVEGROUND PI PI NG | NSTALLATI ON
3.4.1 Protecti on of Piping Agai nst Earthquake Damage

The system pi ping shall be protected agai nst damage from eart hquakes.
Seism c protection shall include flexible and rigid couplings, sway bracing,
sei sm c separation assenblies where piping crosses building seisnmic
separation joints, and other features as required by NFPA 13 for protection
of piping agai nst danage from eart hquakes.

3.4.2 Pi pi ng i n Exposed Areas
Exposed piping shall be installed so as not dimnish exit access w dths,

corridors, or equipnment access. Exposed horizontal piping, including drain
pi pi ng, shall be installed to provide maxi mum headr oom
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3.

4.3 Pi pi ng in Fini shed Areas

In areas with suspended or dropped ceilings and in areas with conceal ed
spaces above the ceiling, piping shall be conceal ed above ceilings. Piping
shal | be inspected, tested and approved before being conceal ed. Risers and
simlar vertical runs of piping in finished areas shall be conceal ed.

4.4 Pendent Sprinklers Locations

Sprinklers installed in the pendent position shall be of the listed dry
pendent type, unless otherw se indicated. Dry pendent sprinklers shall be
of the required length to permt the sprinkler to be threaded directly into
a branch line tee. Hangers shall be provided on armovers exceeding 12
inches in length. Dry pendent sprinkler assenblies shall be such that
sprinkler ceiling plates or escutcheons are of the uniformdepth throughout
the finished space. Pendent sprinklers in suspended ceilings shall be a

m ni mum of 6 inches fromceiling grid. Recessed pendent sprinklers shal

be installed such that the distance fromthe sprinkler deflector to the
undersi de of the ceiling shall not exceed the manufacturer's listed range
and shall be of uniformdepth throughout the finished area.

.4.5 Pi pe Joints

Pipe joints shall conformto NFPA 13, except as nodified herein. Not nore
than four threads shall show after joint is made up. Welded joints will be
permtted, only if welding operations are performed as required by NFPA 13
at the Contractor's fabrication shop, not at the project construction site.
Fl anged joints shall be provided where indicated or required by NFPA 13.
Grooved pipe and fittings shall be prepared in accordance with the
manuf acturer's | atest published specification according to pipe material
wal I thickness and size. G ooved couplings and fittings shall be fromthe
sanme manuf acturer.

.4.6 Reducer s

Reductions in pipe sizes shall be nade wi th one-piece tapered reducing
fittings. The use of grooved-end or rubber-gasketed reduci ng couplings
will not be permitted. Wen standard fittings of the required size are not
manuf act ured, single bushings of the face type will be permtted. \Where
used, face bushings shall be installed with the outer face flush with the
face of the fitting opening being reduced. Bushings shall not be used in
el bow fittings, in nmore than one outlet of a tee, in nmore than two outlets
of a cross, or where the reduction in size is less than 1/2 inch

4.7 Pi pe Penetrations

Cutting structural menbers for passage of pipes or for pipe-hanger
fastenings will not be permitted. Pipes that must penetrate concrete or
masonry walls or concrete floors shall be core-drilled and provided wth
pi pe sl eeves. FEach sleeve shall be Schedul e 40 gal vani zed steel, ductile
iron or cast iron pipe and shall extend through its respective wall or
floor and be cut flush with each wall surface. Sleeves shall provide
requi red cl earance between the pipe and the sl eeve per NFPA 13. The space
bet ween the sl eeve and the pipe shall be firmy packed with m neral wool

i nsul ati on. \Were pipes penetrate fire walls, fire partitions, or floors,
pi pes shall be fire stopped in accordance with Section 07840 FI RESTOPPI NG
In penetrations that are not fire-rated or not a floor penetration, the
space between the sleeve and the pipe shall be sealed at both ends with
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pl astic waterproof cenment that will dry to a firmbut pliable nass or with
a nmechani cal | y adj ustabl e segnmented el astomer seal

3.4.8 Escut cheons

Escut cheons shall be provided for pipe penetration of ceilings and walls.
Escut cheons shall be securely fastened to the pipe at surfaces through
whi ch pi pi ng passes.

3.4.9 I nspector's Test Connection

Unl ess ot herwi se indicated, test connection shall consist of 1 inch pipe
connected to the renmote branch line; a test valve |ocated approxi mately
above the floor; a snpboth bore brass outlet equivalent to the small est
orifice sprinkler used in the system and a painted netal identification
sign affixed to the valve with the words "I nspector's Test." The discharge
orifice shall be |ocated outside the building wall directed so as not to
cause damage to mechani cal and el ectrical equi pment, adjacent construction
or landscaping during full flow discharge.

3.4.10 Dr ai ns

Mai n drain piping shall be provided to discharge at a safe point outside

t he buil ding and away from nechani cal and el ectrical equipnment. Auxiliary
drains shall be provided as indicated and as required by NFPA 13. Wen the
capacity of trapped sections of pipe is less than 3 gallons, the auxiliary
drain shall consist of a valve not smaller than 1/2 inch and a plug or

ni ppl e and cap. When the capacity of trapped sections of piping is nore
than 3 gallons, the auxiliary drain shall consist of two 1 inch valves and
one 2 x 12 inch condensate nipple or equivalent, located in an accessible
location. Tie-in drains shall be provided for nmultiple adjacent trapped
branch pi pes and shall be a mnimumof 1 inch in dianeter. Tie-in drain
lines shall be pitched a mnimmof 1/2 inch per 10 feet.

3.4.11 I dentification Signs
Signs shall be affixed to each control valve, inspector test valve, main
drain, auxiliary drain, test valve, and simlar valves as appropriate or as
requi red by NFPA 13. Hydraulic design data nanepl ates shall be permanently
affixed to each sprinkler riser as specified in NFPA 13.

3.5 ELECTRI CAL WWORK

Unl ess ot herwi se specified herein, power supply equi pment and wiring shal
be in accordance with Section 16415 ELECTRI CAL WORK, | NTERI OR

3.5.1 Overcurrent and Surge Protection
Al'l equi prent connected to alternating current circuits shall be protected
from surges per |EEE C62.41 and NFPA 70. Cables and conductors that serve
as communi cations |inks, except fiber optics, shall have surge protection
circuits installed at each end. Fuses shall not be used for surge
protection.

3.5.2 Groundi ng
Groundi ng shall be provided to building ground.

3.5.3 Wring
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Systemfield wiring shall be installed in 3/4 inch m ni mum di anet er
electrical metallic tubing or netallic conduit. Wring for the sprinkler
systemfire detection and control systemshall be installed in tubing or
conduits dedicated for that use only and not installed in conduit, outlet
boxes or junction boxes which contain lighting and power wiring or
equi pment. Circuit conductors entering or |eaving any nmounting box, outl et
box encl osure or cabinet shall be connected to screw ternminals with each
term nal marked and | abel ed in accordance with the wiring diagram No nore
t han one conductor shall be installed under any screw term nal
Connections and splices shall be nade using screw term nal blocks. The use
of wire nut type connectors is not permitted. Wring within any contro
equi prent shall be readily accessible w thout renoving any conponent parts.
Conductors shall be col or-coded and shall be identified within each
encl osure where a connection or termnation is nmade. Conduct or
identification shall be by plastic-coated, self-sticking, printed markers
or by heat-shrink type sleeves. Circuits shall be wired to maintain
el ectrical supervision so that renoval of any single wire from any device
shal | cause a "trouble" condition on the control panel

3.5.4 Det ectors

Detectors shall be ceiling-nmounted per NFPA 72 and shall be at |east 12

i nches fromany part of any lighting fixture. Detectors shall be |ocated
at least 3 feet fromdiffusers of air handling systems. Each detector
shal | be provided with appropriate nounting hardware as required by its
nmounting | ocation

3.5.5 Notification Appliances

Notification appliances shall be mounted a mni num of 8 feet above the
finished floor unless limted by ceiling height.

3.6 DI SI NFECTI ON

After all system conponents are installed and hydrostatic test(s) are
successfully conmpl eted, each portion of the sprinkler systemto be

di sinfected shall be thoroughly flushed with potable water until al
entrained dirt and other foreign materials have been renoved before

i ntroducing chlorinating material. Flushing shall be conducted by renoving
the flushing fitting of the cross mains and of the grid branch lines, and

t hen back-flushing through the sprinkler main drains. The chlorinating
materi al shall be hypochlorites or liquid chlorine. Wter chlorination
procedure shall be in accordance with AWM M20. The chlorinating materi al
shall be fed into the sprinkler piping at a constant rate of 50 parts per
mllion (ppm). A properly adjusted hypochlorite solution injected into the
systemw th a hypochlorinator, or liquid chlorine injected into the system
t hrough a solution-fed chlorinator and booster punp shall be used.
Chlorination application shall continue until the entire systemif filled.
The water shall remain in the systemfor a mnimumof 24 hours. Each valve
in the systemshall be opened and cl osed several times to ensure its proper
di sinfection. Follow ng the 24-hour period, no less than 25 ppm chl orine
residual shall remain in the system The system shall then be flushed with
clean water until the residual chlorine is reduced to | ess than one part
per million. Sanples of water in disinfected containers for bacterial
examnation will be taken from several system | ocations which are approved
by the Contracting Oficer. Sanples shall be tested for total coliform
organi sns (coliform bacteria, fecal coliform streptococcal, and ot her
bacteria) in accordance with AWM- EWN The testing nethod shall be either
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the multiple-tube fermentation techni que or the nenbrane-filter technique.
The di sinfection shall be repeated until tests indicate the absence of
coliformorgani sms (zero nean coliformdensity per 100 milliliters) in the
samples for at least 2 full days. The systemw ||l not be accepted unti
sati sfactory bacteriol ogical results have been obtained. After the
successful conpletion, all sprinklers or plugs and gravity flush all drops
or trapped piping.

3.7 Pl PE COLOR CODE MARKI NG

Col or code marking of piping shall be as specified in Section 09900
PAI NTI NG, GENERAL.

3.8 PRELI M NARY TESTS

The system i ncl udi ng the underground water nmains, the aboveground pi ping,
detectors and control system and system conponents shall be tested to
assure that equi pnent and conponents function as intended. The underground
and aboveground interior piping systems and attached appurtenances

subj ected to system working pressure shall be tested in accordance wth
NFPA 13 and NFPA 24. Upon conpletion of specified tests, the Contractor
shal |l conplete certificates as specified in paragraph SUBM TTALS.

3.8.1 Abovegr ound Pi pi ng
3.8.1.1 Hydrostatic Testing

Aboveground pi ping shall be hydrostatically tested in accordance with NFPA
13 at not less than 200 psi or 50 psi in excess of maxi num system operati ng
pressure and shall maintain that pressure without |oss for 2 hours. There
shall be no drop in gauge pressure or visible | eakage when the systemis
subj ected to the hydrostatic test. The test pressure shall be read froma
gauge located at the | ow el evati on point of the systemor portion being
tested.

3.8.1.2 Air Pressure Test

As specified in NFPA 13, an air pressure | eakage test at 50 psi shall be
conducted for 24 hours. There shall be no drop in gauge pressure in excess
of 1.5 psi for the 24 hours. This air pressure test is in addition to the
requi red hydrostatic test.

3.8.2 Detection and Control System Tests

Upon conpletion of the installation, the detection and control system shal
be subjected to functional and operational performance tests including
tests of each installed initiating device, system actuation device and
notification appliance. The control systemtests specified in paragraph
FI NAL ACCEPTANCE TESTS shall be conducted to ensure that the systemis
conpletely functional and that wiring has been properly connected. |If
deficiencies are found, corrections shall be made and the system shall be
retested to assure that the systems have no defi ci enci es.

3.8.3 Aut omatic Water Control Valve Test
Each water control valve shall be independently trip-tested in accordance
with the manufacturer's published instructions. Each valve shall be

electrically trip-tested by actuating a respective heat detector and a
manual actuation station connected to the control panel and a manua
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3.

actuation device that is part of the valve trim A full-flow main drain
test shall be nade. For preaction systens with supervisory air, the air
pressure shall be reduced to verify proper operation of the air supply
system and associ ated supervi sory al arm devi ces.

.9 FI NAL ACCEPTANCE TESTS

Fi nal Acceptance Test shall begin only when the Prelimnary Test Report has
been approved. The Fire Protection Specialist shall conduct the Fina
Accept ance Test and shall provide a conplete denpnstration of the operation
of the system This shall include operation of control valves and fl ow ng
of inspector's test connections to verify operation of associated waterfl ow
alarm swi tches. After operation of control valves has been conpl eted, the
main drain test shall be repeated to assure that control valves are in the
open position. Each systemshall be conmpletely drained after each trip
test. The systemair supply systemshall be tested to verify that system
pressure is restored in the specified time. |In addition, the Fire
Protecti on Specialist shall have avail able copies of as-built draw ngs and
certificates of tests previously conducted. The installation shall not be
consi dered accepted until identified discrepanci es have been corrected and
test docunentation is properly conpleted and received. After the system
has been tested and drained, the systemshall be drained periodically for
at least 2 weeks until it can be assured that water fromthe system has
been renoved.

.9.1 Control System Test

Testing shall be in accordance with NFPA 72. The test shall include the
fol | owi ng:

a. Visual inspection of wiring connections.

b. Opening the circuit at each alarminitiating device, sol enoid
val ve, and notification appliance to test the wiring and
supervi sory features.

c. Test of each function of the control panel.

d. Test of each circuit in the normal, open and ground fault nodes.

e. Test of each initiating device in both normal and trouble
condi tions.

f. Test of each control circuit and device.

g. Test of each alarmnotification appliance.

h. Test of the battery charger and batteries.

i. Operational tests under energency power supply, including
activation of connected alarmnotification appliances for the
specified time period.

9.2 Trip-tests of Automatic Water Control Val ves
Each water control valve shall be independently trip-tested in accordance
with the manufacturer's published instructions. Each valve shall be

electrically trip-tested by actuating a respective heat detector, a manua
actuation station connected to the systemcontrol panel and the manua
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rel ease which is part of the valve trim Each valve shall be returned to
normal condition after each test. Prior to trip testing sprinkler deluge
system precautionary steps shall be taken to prevent water damage to the
bui | di ng and equi pnent from sprinkler discharge. Control valves on
preaction systens shall remain open until piping is filled with water.

3.9.3 Tests of Supervisory Air System
Preaction system supervisory air pressure shall be reduced fromthe normal
system pressure to the point at which a | owpressure alarmis sounded. Air

pressure shall be restored to verify trouble signal restoration. Automatic
start/stop features of air conpressor shall be tested.

-- End of Section --
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PART 1 GENERAL

1.

1 REFERENCES

BSCANVEND

SECTI ON 14240

ELEVATCRS, HYDRAULI C

10/ 93

The publications listed below forma part of this specification to the

extent referenced.

desi gnati on only.

The publications are referred to in the text by basic

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 53/ A 53M

ASTM A 106

ASTM A 176

ASTM A 366/ A 366M

ASTM A 568/ A 568M

ASTM A 569/ A 569M

ASTM D 92

ASTM E 84

(1999b) Pi pe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed, Wl ded and Seani ess

(1999el ) Seanl ess Carbon Steel Pipe for
H gh- Tenperature Service

(1999) Stainless and Heat - Resi sting
Chromium Steel Plate, Sheet, and Strip

(1997el) Steel, Sheet, Carbon,
Col d-Rol | ed, Conmercial Quality

(1998el) Steel, Sheet, Carbon, and
H gh-Strength, Low Alloy, Hot-Rolled and
Col d- Rol | ed

(1998) Commercial Steel (CS) Sheet and
Strip, Carbon (0.15 Maxi mum Percent),
Hot - Rol | ed

(1998a) Flash and Fire Points by d evel and
Open Cup (1 P36/84(89)

(1999) Surface Burning Characteristics of
Buil ding Materials

ASME | NTERNATI ONAL ( ASMVE)

ASME Al7.1

ASME Al7.2.2

ASME B16. 11

(1998a) Safety Code for Elevators and
Escal ators

(1998) Inspectors' Manual for Hydraulic
El evators

(1996) Forged Fittings, Socket-Wlding and
Thr eaded
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ASME B31.1 (1998) Power Piping

ASME QEIl -1 (1997) Standard for the Qualification of
El evator | nspectors

CODE COF FEDERAL REGULATI ONS ( CFR)
36 CFR 1191 Anericans with Disabilities Act (ADA)
Accessi bility @uidelines for Buildings and
Facilities
ENG NEERI NG TECHNI CAL | NSTRUCTI ONS AND ENERGY SAVI NGS ANALYSI S
TI 809-04 (1998) Seisnic Design for Buildings
FEDERAL STANDARDS ( FED- STD)

FED- STD 795 (Basic) Uniform Federal Accessibility
St andar ds

| NTERNATI ONAL CONFERENCE OF BUI LDI NG OFFI CI ALS (I CBO
| CBO Bl dg Code (1997) Uniform Buil ding Code (3 Vol.)
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)
NEMVA LD 3 (1995) Hi gh-Pressure Decorative Lam nates
NEVA MG 1 (1998) Mdtors and Generators
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (1999) National Electrical Code
NFPA 252 (1999) Fire Tests of Door Assenblies
1.2 SUBM TTALS
CGovernnment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 01 Data
Training Data; G RE
I nformation describing the training course for operating personnel,
training aids and sanples of materials to be used, training schedul es, and

notification of training.

El evator System G AE
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A conplete list of equipnent and material, including illustrations,
schedul es, manufacturer's descriptive data and technical literature,
performance charts, catalog cuts, installation instructions, brochures,

di agrams, and other information required for fabrication and installation
of the equipnent. Data shall include calculations for reaction |oads

i mposed on building by el evator systens and to denonstrate that the
proposed el evator system conforns to paragraph SEI SM C REQUI REMENTS.
Certified copies of list reports nay be submitted in |lieu of calculations.
Calculations to denponstrate conpliance with ASVME A17.1, Rule XXIV shall be
i ncluded. Spare parts data for each different itemof material and

equi prent specified, after approval of detail drawi ngs and not |later than 4
weeks prior to date of beneficial occupancy. Data shall include a conplete
list of parts and supplies, with current unit prices and source of supply,
and a list of parts recommended to be replaced and replacenent interval
required. Data shall include appropriate sizing of electrical protective
devi ces.

SD- 04 Dr awi ngs
El evator System G AE

Detail drawi ngs including dinensioned |ayouts in plan and el evati on show ng
t he arrangenent of el evator equi pnent, anchorage of equi pment, cl earances
for maintenance and operation; and details on hoistway, doors and franes,
operation and signal stations, controllers, notors, guide rails and
brackets, cylinder, and points of interface with nornal power fire alarm
system HVAC or exhaust systens, and interface with energency power
systenms. Drawi ngs shall show any revised building electrical system
required to make supplied el evator system function as specified. Draw ngs
shal |l contain conplete wiring diagrans show ng el ectrical connections and
other details required to denonstrate sequence of operation and functions
of system devices. Drawi ngs shall include the appropriate sizing of

el ectrical protective devices which are frequently different from National
El ectrical Code standard sizes.

SD- 06 Instructions
Framed Instructions; G RE
Di agrans, instructions, and other sheets proposed for posting.

SD-08 Statenents
Qualification Certificates; G RE.
Certificates of experience of el evator nechanics enployed to install,
supervise and test the elevator shall certify nmechanics to have not |ess
than 5 years experience installing, supervising and testing el evators of
the type and rating specified. Certificate shall certify that el evator
systeminstaller is acceptable to elevator manufacturer prior to

installation of elevators.

SD- 09 Reports
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Testing; G RE

Test reports in booklet formshowing all field tests perforned to adj ust
each conponent and all field tests perforned to prove conpliance with the
speci fied performance criteria, upon conpletion and testing of installed
system

SD- 14 Sanpl es

Fi ni shes; G RE.

Sanpl es of materials and products requiring color or finish selection
SD-18 Records; G RE

Test Procedures; G RE

A plan detailing the testing procedures shall be submitted 60 days prior to
perform ng the el evator tests.

SD-19 QOperation and Mi ntenance Manual s
El evator System G RE

Si x copies of operation manual outlining the step-by-step procedures for
system startup, operation and shutdown. Manuals shall include

manuf acturer's name, nodel nunber, service manual, parts list and brief
description of all equiprment, including basic operating features. Six
copi es of mmintenance nmanual |isting routine maintenance procedures,
possi bl e breakdowns and repairs, and troubl eshooting gui des. Mnuals shal
i ncl ude equi pnent | ayout and conplete wiring and control diagrans of the
systemas installed. Operation and nmi ntenance nanual s shall be approved
prior to training course.

1.3 QUALI FI CATI ONS

Hydraulic el evator shall be pre-engineered hol el ess type el evator system
and provided by a conpany regularly engaged in the manufacture of el evator
systems. The nanufacturer shall either install the el evator system or
provide letter of endorsenent certifying that the el evator-systeminstaller
is acceptable to the manufacturer

1.4 REGULATORY REQUI REMENTS

Desi gn and fabrication shall be in accordance with ASME Al7.1. The car
shal | have the capacity to |ift a live |load, exclusive of the car, at a
speed as specified in the follow ng schedule. The approxinate travel,
term nal floors, nunber of stops and openings, and the car sizes shall be
as shown in the schedule. The elevators shall serve the floors with stops
and openings in accordance with the requirenents indicated. Elevators
shal | provide accessibility and usability for physically handi capped in
accordance with the requirenents for the handi capped in FED- STD 795 and 36
CFR 1191.
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1

Drum NY

4.1 El evat or Schedul e (Passenger)

Nunber of El evators Required
Servi ce:
Capaci ty:

Speed:

Pl atform Si ze:

Cl ear Car |nside:

Net Travel:
Landi ngs:

peni ngs:  Front
Openi ngs: Rear

Entrance Type:

5 DESI GNATED LANDI NG

BSCANVEND

[ 1]

[ Passenger] [Hospital service]

[ 1 pounds

[ 1 fpm(full load up)
(150 f pm downspeed)

[ ] wide by [___ ] deep

[ ] wide by [___ ] deep

[ Cent er - openi ng
Hori zont al - sl i di ng]
[ Si ngl e- speed

Hori zont al - sl i di ng]
[ Two- speed

Hori zont al - sl i di ng]

For the purposes of firefighter's service and energency operations, as

required by Section 211, ASME Al7.1,
The alternate | anding or |evel

be the first floor.
floor.

.6 DELI VERY AND STORAGE

Al'l equi pnment delivered and placed in storage shal
excessive hum dity and excessive tenperature
and dirt, or other contam nants.

protection fromthe weat her
vari ati ons;

T FI ELD MEASUREMENTS

The Contractor shall

t he designated | anding or |evel

becone famliar with al

shal |

shal | be the second

be stored with

details of the work, verify

all dinmensions in the field and advise the Contracting O ficer of any

di screpancy before perform ng any work

. 8 WARRANTY

Warranty service shal

nonths after date of acceptance by Contracting Oficer

be provided for each elevator for a period of 12

Warranty service
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shal |l be perforned only by trained el evator nmechani cs during regul ar
wor ki ng hours and shall include manufacturer's warranty requirenents

i ncluding but not Iimted to adjusting, lubricating and cl eani ng of

equi prent and furni shing supplies and parts to keep elevator in operation
except such parts nmade necessary by nisuse, accident or negligence not
caused by the Contractor. Testing and adjustnents shall be in accordance
with the applicable provisions of ASME Al7.1 and ASME Al7.2.2. Energency
cal | back service shall be included and avail abl e 24 hours a day, 7 days per
week, with an initial tel ephone response tine of 1 hour and a response tine
of 4 hours for a nechanic to the site. |Inspection and service for fire
service operation seisnic requirements shall be perfornmed every 6 nonths.
Docurent ati on of inspection and testing, and certification of successfu
operation shall be provided with each unit.

PART 2 PRODUCTS

2.

2.

1 GENERAL EQUI PMENT REQUI REMENTS
1.1 St andard Products

Mat erial and equi pnent shall be the standard products of nanufacturers
regul arly engaged in the fabrication of elevators and/or elevator parts,
and shall essentially duplicate itenms which have been in satisfactory use
for at |least 2 years prior to bid opening. Equipnent shall be supported by
a service organization that is available 24 hours a day, 7 days per week
with a response tine of 4 hours.

1.2 Nanepl at es

Each najor item of equi pnent shall have the nanufacturer's name, address,
type or style, nodel or serial nunber, catal og nunber, and electrical and
nmechani cal characteristics on a plate secured to the item of equipnent.

. 1.3 Speci al Tool s

One set of special tools, calibration devices, and instrunments required for
operation, calibration, and naintenance of the equi pnent shall be provided.

.1.4 El ectrical Wrk

Changes to the electrical distribution systemrequired for coordination

wi th el evator equi prent shall be perforned and coordinated by Contractor
at Contractor's expense. Electrical service for elevator machines shall be
480 volt, 60-Hertz, 3-phase, 4 wire solid neutral grounded alternating
current. Electric service for elevator car lighting shall be 120-volt,

si ngl e- phase, 60-Hertz grounded service. Electrical work shall conformto
requirenents in Section 16415 ELECTRI CAL WORK, | NTERIOR A di sconnect
switch that will shut off power to the elevator car lighting shall be
provided in the el evator machi ne room adj acent to the el evator control
panel . A tel ephone junction box and an el evator car lighting junction box
shal | be provided adjacent to each controller. A single-phase electric
circuit with grounded connection for video nonitor shall be provided in
machi ne room
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2.

1.5 Use of Asbestos Products

Mat erials and products required for manufacturing and installing el evators
shall not contain asbestos.

.2 M SCELLANEQUS NMATERI ALS

2.1 Materials for Car Encl osures

Materials for car enclosures shall nmeet flanme spread rating O to 75 and
snoke devel opment 0 to 450 as tested in accordance with requirenents of
ASTM E 84 as established by ASME Al7.1, Rule 204.2.

. 2.2 Structural Steel

Structural steel shall be hot-rolled commercial quality carbon steel
pi ckl ed, oiled, conplying with ASTM A 569/ A 569M and ASTM A 568/ A 568M

.2.3 Col d- Rol | ed Sheet Stee

Sheet steel shall be cold-rolled comercial quality | ow carbon steel, C ass
1, exposed matte finish, oiled, complying with ASTM A 366/ A 366M and ASTM A
568/ A 568M

.2.4 St ai nl ess St ee

Stainl ess steel shall be ASTM A 176 Type 302/ 304, austenitic,
corrosion-resistant, with grain of belting in the direction of |ongest
di nension. Surfaces shall be snpboth and w thout waves and shall be in
conpliance with ASTM A 366/ A 366M

.3 PASSENGER ELEVATOR CAR

.3.1 Car Fronts

Fronts for passenger elevators shall be conbination door post and return
panel s manufactured of 14 gauge stainless steel provided with necessary
cutouts for operating devices. Car operating panel shall be recessed into
front return panel with surface-applied operating panel cover. Position
indicator in front return shall be recessed with a surface-applied cover

pl at e.

.3.2 Car Doors

Car doors for passenger elevators shall be constructed from 16 gauge sheet

steel. Each door shall be sound-deadened and reinforced to receive
requi red operating nechani smand hardware, and have two renpvabl e door
gui des per panel. Seans, screws or binding strips shall not be visible

fromwithin the car. Threshold shall be extruded al um numw th grooves for
door guides. Exposed steel shall be finished with rust-inhibitive priner
and baked-enanel in a color to be selected, unless otherw se specified.

Car doors shall be equipped with a proximty-type infrared protective

devi ce having the foll ow ng operation
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2.

a. Wen doors are in full-open position, doors shall be unable to
initiate closing if a person cones within detection zone.
Det ecti on zone noves with doors, so that if a passenger or object
enters the zone after doors have begun to close, doors shall stop
then reverse to reopen. Doors shall reclose after a brief tine.
A passenger entering or |eaving cars shall not cause doors to
reopen unl ess doors reach a predeternined proximty to passenger

b. After a stop is nade, doors shall renmain open for a tine to permt
passenger transfer, after which doors shall close autonatically.
This tinme interval shall be less for a car call than for a hal
call or a coincident car/hall call.

c. |If there is either a hall call anywhere in the group or a car cal
in the car in question and doors are prevented fromclosing for a
fixed tine period, door protective device shall be rendered
i noperative, a buzzer shall sound in car and doors shall close at
approxi mately hal f speed. Nornal door operation shall resune at
next | andi ng reached by car

3.3 Car Pl atform

Car platformfor passenger elevators shall be fabricated fromsteel plates
secured to a steel frane. Steel car platforms shall be assenbled into a
one-pi ece platformwith top and bottom steel plates welded to structura
steel franme and covered with felt and sound-isol ation

. 3.4 Sling

Sling for passenger elevators shall be constructed of heavy steel stiles
properly affixed to a steel crosshead and bol ster with adequate bracing

nmenbers to renove all strain fromcar enclosure. Steel bunpers shall be
furnished for fastening sling to plunger

.3.5 Val | s

Wal I's for passenger elevators shall be 7 feet 11-1/2 inches high fromfloor
to the underside of lighting fixtures. Side and rear panels shall be 16
gauge sheet steel panels. [Side and rear renpvabl e panels shall be applied
to car walls and shall be manufactured from 3/4 inch plywod or
conposition board finished on front, back and edges faced with plastic

| am nate conform ng to NEMA LD 3, general purpose type.] Panels shall be
nounted on car walls in a nanner permtting their reversing. Panels shal
be evenly spaced with not [ ess than two panels on each side and three
panels at rear with 3/8 inch separations backed up with stainless stee
dividers or reveal standard with manufacturer. Vent around base shall be
conceal ed behi nd renovabl e panel s.

.3.6 Car Top, Ceiling and Light Fixtures

Car top for passenger elevators shall be nanufactured from 12 gauge sheet
steel and shall be not |less than 5-1/2 inches high with drop-ceiling and
light fixtures. Ceiling shall be [ 1/8 inch thick translucent white
plastic fire-retardant |ight diffuser supported by polished al um num
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perinmeter frane and dividers to formdrop-ceiling Iight fixture.

Fl uorescent light fixtures shall be dual l|anmp with quick-starting

hi gh- power factor, Cass P ballasts with safety |lanp guard cl anps on
fluorescent tubes. Light level shall average at least [10] | ]
footcandl es neasured at the car threshold, with the door closed. A part of
car light fixture shall be renovable to permit use of the energency exit
panel in top of car

2.3.7 Enmer gency Exit

Car top for passenger elevators shall be nmanufactured with a hinged
energency exit panel of 12 gauge steel which opens up to clear the
crosshead and car door operator. Energency exit panel shall be hinged on
counterwei ght side and held in place with nonrenovabl e fasteni ng devi ces at
each corner, and be openable fromtop of car only. A ninimmof two sides
of exit panel shall lap exit opening by 1 inch. Exits shall be equipped
with electrical contacts which will prevent operation of car when the exit
door is open and cause the alarmbell to ring.

2.3.8 Fl oor Finish

Fl oor finish for passenger elevators shall be finished with resilient tile
flooring not less than 3/16 inch thick or flexible type honbgeneous vinyl
tile not less than 1/8 inch thick as specified in Section 09650 RESI LI ENT
FLOORING. Tile shall be laid flush with the extruded al um num pl atform

t hreshol d.

2.3.9 Base
Base for passenger elevators shall be plastic lamnate, 6 inches high
2.3.10 Handrail s

Handrails for passenger elevators shall be mounted on each wall and shal
conply with ASME Al7.1, FED STD 795 and 36 CFR 1191. For elevators with
t wo- speed horizontal -slide openings, handrails shall be turned back to wall

2.3.11 Exhaust Fan

Exhaust fan for passenger elevators shall be two-speed exhaust type
ventilating unit nmounted in car ceiling and shall be provided with a
stainless steel grille. Units shall be suitably isolated fromcar ceiling
and shall provide at top speed of a nminimumof 6 air changes per hour for
car volunme and car occupancy. Switches for the operation of the exhaust
unit shall be located in car station | ocked cabi net or key-sw tched.

2.3.12 Conmmuni cati ons

A tel ephone systemin stainless steel cabinet shall be provided for
passenger el evators. A vandal -resistant speaker type intercomwth
push-buttons to activate shall be installed in car station behind a
stainless steel perforated grille and connected to a programrabl e
auto-dialer located in nmachine room Auto-dialer shall be provided with a
solid-state charger unit which will autonatically provide enmergency power
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and an i medi ate transfer in the event of failure of normal power supply.
The push-button located in car station or in separate cabinet shall be at
t he prescri bed handi capped hei ght and shall be identified as "EMERGENCY
PHONE PUSH TO ACTI VATE'. The entire conmunication assenbly shall be
approved for an elevator installation. The push button tel ephone shal
conply with FED-STD 795 and 36 CFR 1191. The tel ephone comuni cati on shal
not be term nated until one of the communicating parties hangs up the
recei ver or manual |y di sconnects the conmunication |ink

2.3.13 Car Energency Lighting System
Enmergency car lighting systemfor passenger elevators shall consist of an
enmer gency power pack on top of the elevator and a renpote lighting fixture
i nside elevator car located in car operating panel

2.3.13.1 Power Pack
Power pack for enmergency lighting systemshall be a seal ed | ead-cadm um or
ni ckel - cadm um 6-volt rechargeabl e batteries with solid-state controls and
an integral regulating charger connected to nornmal power supply. Power
pack unit shall contain the follow ng:

a. Mninmum 6 inch dianeter alarmbell connected to the el evator
al arm and energency push-button

b. Top of car light fixture with protective wre guard.
c. Testing circuit and pilot |ight.
d. Lowwattage pilot |ight indicator
e. Battery | ow voltage disconnect.
2.3.13.2 Enmer gency Light Fixture

Enmergency |ight fixture shall be located in car station inside elevator
car, with flush-nmounted | ens and shall consist of the foll ow ng:

a. A mninmmof two | anps capable of providing a mninumlevel of
illumnation of 1.0 footcandle at a point 4 feet above the
floor, 1 foot in front of car station.

b. Steel fixture frame with chrome finish.

c. Frosted acrylic lens, 1/4 inch

2.3.13.3 Renote Light Fixture

Upon interruption of normal power, renote light fixture for passenger

el evators shall autonatically and i mediately illumnate and permt
operation of alarmbell, subject to activation of energency stop-switch or
al arm button. Energency power pack shall be capable of providing a mninum
of 1 hour emnergency bell operation and 4 hours of continuous illum nation
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2.3.14 Pr ot ecti on Pads

Car shall be provided with wall protection pads with inconspi cuous
stai nl ess steel pad hooks spaced not over 18 inches apart near the
ceiling. Pads shall be heavy-quality fire-retardant treated canvas with
two | ayers of sewn cotton batting with nmetal eyelets for each pad hook
Pads shall cover entire wall surface except operating devices. Pads shal
be flame retardant in accordance with ASVE Al7.1, Rule 204.2.

2.3.15 Certificate Franme

A stainless steel certificate frame with translucent plexiglass |ens of the
appropriate size to receive certificate issued by inspecting agency shal

be provided. Frame shall be engraved to show nane of manufacturer

carrying capacity in pounds and naxi mum nunber of persons all owed.

2.3.16 Car Qui de Shoes

Cui de shoes for passenger elevators shall be the adjustable nmounting type
on each side of car. Shoes shall be rigidly secured in accurate alignnment
at top and bottomof car frane. Flexible type sliding guide shoes shal
consi st of a swivel-type shoe, assenbled on a netal base with provisions
for self-alignnent. Each shoe shall be provided with renewable gibs. Car
gui de shoes shall be adjustable for side play between guide rails.
Renewabl e wearing gi bs shall be fabricated froma durable plastic conpound
material having a | ow coefficient of friction and | ong wearing qualities.
G bs shall be the type requiring minimumrail |ubrication

2.4  PASSENGER ELEVATOR HO STWAY ENTRANCES
2.4.1 Hoi st way Doors

Hoi stway doors for passenger elevators shall be designed and fabricated as
part of a Class B 1-1/2 Hour fire-rated door/frane assenbly to neet

requi renents of NFPA 252 and shall bear the | abel of an approved testing

| aboratory. Doors for passenger elevators shall be hollow netal type with
pl ai n panel design not less than 1-1/4 inchesthick with 16 gauge face
sheet -steel panels. Sight guards to match door finish. Each door shall be
reinforced with continuous vertical nembers and filled w th sound-deadeni ng

material. Doors shall be reinforced to accept the required operating
nmechani sm and hardware. Doors shall have two renovabl e door gui des per
panel . Seans, binding strips or screws shall not be visible fromthe

| andi ng. Exposed steel shall be finished with rust-inhibitive prinmer and
baked-enanmel in a color to be selected, unless otherw se specified.

2.4.2 Hoi st way Franes

Hoi stway frames for passenger elevators shall be designed and fabricated as
part of a Class B 1-1/2 Hour fire-rated door/frane assenbly to neet

requi renents of NFPA 252 and shall bear the | abel of an approved testing

| aboratory. Frames shall be fornmed 14 gauge sheet-steel [with stainless
steel cladding] with head and janb in flush alignnment and corners wel ded
and ground snooth. Head and janmb section shall be bolted assenbly with
bolts, washer and | ocking nut or |ock washer. Frame assenbly shall be
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securely fastened to the structure. Franes shall return to the wall
Exposed steel shall be finished with rust-inhibitive priner and
baked-enanmel in a color to be selected, unless otherw se specified.

2.4.3 Synbol s

Rai sed stainless steel synbols as required by FED-STD 795 and 36 CFR 1191
of col or selected, shall be provided at each floor to indicate the fl oor

| ocation. Synbols shall be attached with conceal ed fasteners. Synbols
shall be placed in a |location which can be seen by passenger fromthe
opened passenger el evator doors.

2.4.4 Sills

Sills for passenger elevators shall be extruded al umi numwth
slip-resistant surface and nachi ned grooves for door guides, secured to
fl oor beans.

2.4.5 Strut Angl es

Strut angles for passenger elevators shall be structural steel of size not
less than 3 x 3 x 3/16 inch extending fromsill to beam above and anchored
to building structure with structural steel fastenings and braci ngs of
structural nembers with a cross section of not |ess than strut angles.

2.4.6 Door Hangers and Housi ng

Each door panel shall be provided with not |ess than two sheave-type
hangers desi gned for required door operation. Hanger housi ng and support

shal |l be fabricated fromfornmed Z-shaped steel angles of size not |ess than
3/ 16 inch thick bolted to strut angles.

2.4.7 Door Rollers

Door rollers shall be constructed w th grease-packed ball-bearings and

shall be tired with a sound-reducing material. Dianeter of rollers shal

not be less than 3-1/4 inches for car doors and not |less than 2-1/4 inches
for hoistway doors. Upward thrust shall be taken by a hardened and ground
bal | -bearing roll er assenbled on an eccentric stud to provi de adjustnent.

2.4.8 Hanger Track

Hanger track shall be of high carbon cold-drawn steel, round at top to
recei ve door rollers, round at bottomto receive up-thrust rollers, of size
engi neered to accommpdat e | oad requirenents.

2.4.9 Covers and Guards

Hanger covers, dust covers, toe guards and fascia plate shall be fabricated
from 16 gauge reinforced steel and finished with baked-enanel. Hanger
covers shall extend the full door travel and shall be nounted in sections
for ease of servicing door hangers. Dust covers shall be provided over top
term nal | anding door only and shall be secured to hanger housi ng and

buil ding structure. Toe guards shall be secured to sill. Fascia plates
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shal | be provided between each door hanger housing and sill.
2.5 PASSENGER ELEVATOR DOOR OPERATI ON

Car and hoi stway doors for passenger elevators shall be operated

si mul taneously by an el ectric-power door operator. Doors shall operate
snoothly in the opening direction and closing direction and be electrically
or hydraulically cushioned to stop at both the full-open and full-cl osed
position. Qperators shall be high-speed heavy-duty type which will provide
an average door-opening speed of 2-1/2 fps. Car and hoi stway doors shal
be opened and cl osed sinultaneously in a maximumtinme of 4.5 seconds. Wen
on autonatic operation door-closing tine shall not exceed 4.5 seconds and
door-closing force shall not exceed 30 pounds. Reversal of doors when

cl osing shall be acconplished by the "DOOR OPEN' button, car door safety
edge, or interruption of the photoelectric |ight beans. Doors shall be
arranged so that doors can be opened manually in the event of power failure.

2.6 PASSENGER ELEVATOR OPERATI NG AND SI GNAL FI XTURES
2.6.1 Cener a

El evator fixtures and panels for passenger elevators shall be constructed
of 1/8 inch thick faceplates of stainless steel. Fastenings for al
exposed fixtures shall be secured with tanper-proof spanner-head screws of
sane material and finish as fixture. Hall and car call-buttons shall be
the call-register type with a | owvoltage power supply not to exceed 48
volts. Pressure on a button shall illuminate button to indicate that a
call in the desired direction has been registered. Car and hall fixtures
shal | be designed and | ocated at the prescribed height to acconmpdate the
handi capped i n accordance with FED-STD 795 and 36 CFR 1191 for passenger

el evators only. Handi capped markings shall be integral with faceplates in
accordance with FED-STD 795 and 36 CFR 1191. Surface-applied markings are
not acceptable. Engraving shall be black-filled except for fire-service
identification which shall be red-filled. Operating and signal fixture
contacts and | anps shall be conpletely enclosed in steel boxes finished

wi th a baked-enanel. Boxes for hall |anding devices shall be equi pped for
proper adjustnent to wall. Lanmps shall be installed in light-tight
conpartnents. Cover-plates shall be provided w th rubber gaskets when
exposed to weat her or harnful contam nants. Replacenent bul bs shall be
readi ly available fromthree sources.

2.6.2 Car Operating Pane

Car operating panel for passenger elevators shall be provided with the
necessary raised (0.03 inch) markings for the handi capped, and shal

i nclude a series of mnimum 3/4 inch dianeter push-buttons nunbered to
correspond to the floor served and various additional sw tches, buttons and
light jewels, including emergency stop, alarmbutton, "DOOR OPEN' button
and comuni cati on speaker. Operating buttons shall be of manufacturer's
standard design. [Operating buttons shall be vandal -resi stant netal
encased and enbossed to permt illumnation when a call is registered.
Buttons shall be designed with 1/32 inch operating clearance to set on
faceplate in lieu of the button nechanism Buttons shall have nmaxi num
protrusion of 3/16 inch beyond the faceplate and shall have bevel ed edges
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2.

to prevent damage from side blows. Buttons and sw tches not required for
automatic or fire-service operation shall be key-operated and nounted on
front-return car operating station. Elevator nunber and "NO SMXI NG' shal |
be international synbol engraved on upper portion of car. Operating panel
in car shall consist of a flush-nmounted panel containing the follow ng
operating devi ces:

a. "DOOR OPEN' button.

b. "DOOR CLOSE" button.

c. Key-operated car fan/light switch.

d. Key-operated ventilating blower switch/call I|ight.

e. Communi cation speaker phone, grille and push-to-call button.

f. Emergency stop-switch key-operated when operated will stop the car
i ndependently of normal stopping devices. Operation of energency
stop switch shall not cause any power variance or surge that nmay
af fect the operation or condition of the control panel or its
conponent s.

g. Energency signal-switch connected to a 6 inch dianeter signal bell
outsi de of elevator hoistway at first floor |ocated as shown or as

di rect ed.

h. Key-operated inspection switch which will render normal operation
i noperative for the purpose of using the hoi stway access swtch.

i. Key-operated fire-service switch and |ight jewel.

6.3 Auxiliary Car Qperating Panel

Auxiliary car operating panel for passenger elevators shall be simlar in
design to main car panel, and shall include all devices necessary for
autonmatic operation such as energency stop switch, alarmbell, "DOOR OPEN'
but t on.

.6.4 Hal | -Call Station

Hal | -cal | operating devices for passenger elevators at |anding shall

consi st of an "UP" push-button at bottom | anding, a "DOMN' push-button at
top I anding, and "UP" and "DOW' push-buttons at all other |andings.
Buttons shall be manufacturer's standard design, vandal -resi stant netal
encased and back-lighted to permit illunination when a call is registered.
Buttons shall be designed with 1/32 inch operating clearance to seat on
faceplate in lieu of button nmechanism Buttons shall have nmaxi num
protrusion of 3/16 inch beyond faceplate with bevel ed edges to prevent
danmage from si de bl ows.

.6.4.1 Conmmandeering Switch

Key- oper at ed commandeering switch for passenger elevators shall be provided
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at each landing and located in |landing call-button cover plate. Switch
shal | be nonentary pressure type with the key renovable only in "Of"
position and shall be keyed to nmatch the independent operation switch
specified for car operating devices.

2.6.4.2 Fire-Service Switch

Fire-service switch for passenger elevators shall be |located at the
desi gnat ed | andi ng.

2.6.5 Direction Lanterns

Lanterns for passenger el evators shall be in accordance with FED STD 795
and 36 CFR 1191 and shall be provided at all floor |andings and in each car
entrance colum. Lanterns shall be the manufacturer's standard,

vandal -resi stant design. Lanterns shall signal the approach of a stopping
car when car is a predeternined distance from | andi ng.

2.6.6 I n-Car Car-Position |Indicator

I ndi cator nunerals and directional arrows for passenger elevators shall be
flush-nounted faceplate with black-filled engraved nunerals not |ess than
1 inch high and 3/8 inch diameter vandal -resistant light jewels directly
beneat h each nunber. As car travels through hoistway the car position
shall be indicated by illumnation of |ight jewel corresponding to |anding
at which the car is stopped or passing. Necessary light baffles shall be
provided. Floor nunerals and letters shall illuminate white. A position
i ndicator of the digital-readout or dot-matrix type (mninum 2 inch high
i ndi cation) shall be provided in car transom panel. Nunber corresponding
to car position shall remain illum nated when notor drive is shut down.
II'lum nati on shall be shrouded in an approved manner to protect against
glare fromcar |ighting.

2.6.7 Audi bl e Si gnal s

An automatic voi ce announcenent of the floor |anding at which the car stops
shal | be provided inside each car. |In addition, an audi bl e signal shall be
provi ded at each floor |anding and shall sound coincident with the |anding
lantern illum nation indicator. An audible signal shall be provided at
each floor landing and in each car and shall sound coi ncident with the
lantern illum nation indicators. The audible signal shall be no I ess than
20 deci bels with a frequency no higher than 1500 Hz. The audi bl e signa
shall sound once for UP direction and twi ce for DOM direction

2.6.8 Conbi nation Hall-Position Indicator and Directional Arrows

Conbi nation hall-position indicator and directional arrows for passenger

el evators shall be provided at first floor |anding directly above entrance

frane. A digital-readout position and direction indicator (mnimm) 2 inch
hi gh indication) for passenger el evators shall be provided over first

floor entrance. As elevator travels in hoistway, elevator position shal

be indicated by illum nation in al pha-nuneric characters corresponding to
the I andi ng where el evator is stopped or passing. Nunber corresponding to
position of car shall remain illum nated when notor is shut down. An
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audi bl e signal shall sound in elevator car to indicate that the elevator is
stopping or passing a floor served by elevator. Fixture design and
operation shall be simlar in design to that specified for Car Position

| ndi cat or .

2.7 PASSENGER CAR OPERATI ON ( SI NGLE- CAR SELECTI VE/ COLLECTI VE)

Car shall be arranged so that by pressing one or nore car buttons or

| andi ng buttons the car will start autonatically and stop at first floor
for which the button has been pressed which corresponds to the direction in
which the car is traveling. Car shall stop in the order in which the
floors are reached by the car and at all floors for which calls have been
regi stered, regardless of the sequence in which buttons have been pressed,
provi ded button for a given fl oor has been pressed sufficiently in advance
of car's arrival at that floor to permt the stop to be nade. [|f car
buttons have not been pressed, and car responds to several DOM calls, car
shall travel to highest DOM call first and then reverse to collect UP
calls. UP calls shall be collected in the same way when car starts DOM in
response to UP calls by first stopping for the | owest UP call registered.
When a car has stopped in response to the pressing of a | anding button and
a car button is pressed corresponding to the direction in which the car has
been traveling, within a predetermned interval of tinme after the stop, the
car shall continue in that direction regardl ess of other landing calls
registered. Wiile car is in motion landing calls in the opposite direction
of car novenment shall not affect the operation of car but calls shal

remain registered. After last car call has been answered in the direction
the car is traveling, car shall automatically reverse and answer registered
landing calls and all car calls in the order the | andi ngs are reached.

When all calls have been answered, the car shall stop at the last floor
served and shall have the doors cl osed.

2.8 AUTOVATI C ELEVATOR OPERATI ON
2.8.1 Cener a

The operating device shall consist of a series of push-buttons in the car
nunbered to correspond to various |andings, "UP' and "DOM' buttons at

i nternedi ate | andings and a single button at terminal |anding. To neet the
el evator operation requirenents specified in this section all buttons shal
be connected electrically to the control system which governs the floor

sel ection, car selection, direction of travel and governs the accel eration
and retardation.

2.8.2 Qper ation
Car calls shall be registered within the car by pressing the button
corresponding to the designated floors. Hall calls shall be registered by
pressing buttons in the corridor push-button fixture. Once the demand for
el evator service has been established and the car has received a start
signal the car operation shall be as foll ows.

2.8.2.1 Door C osing

Doors shall close automatically. Wen doors are fully closed and the
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interlock circuit established, the car shall start to nove in the direction
establ i shed by control system Car shall accelerate and decel erate
automatically and stop at first floor for which a car button has been
registered or at first floor for a corridor demand whi ch has been assigned
to car. Car shall stop at all floors for which car calls are registered in
the order in which the floors are reached and shall stop for any corridor
demands assigned to the cars in the order in which the floors are reached.

2.8.2.2 Door Openi ng

Doors shall open automatically as car reaches the | anding. After a
predeterm ned time the doors shall close and the car shall proceed to
answer the remmining car or assigned corridor calls. A protective device
such as a safety edge and |ight beam device shall be provided on car door
and when activated will prevent closing of doors. Cars shall becone
avai | abl e for assignnent at whatever floor the |ast car demand has been
satisfied in the direction in which the car is traveling.

2.8.2.3 Car Dispatch

When car does not receive a denmand di spatch at di spatching floor for an
adjustable tinme period up to 10 minutes set initially at 5 m nutes, the
notor drive unit shall be switched-off. |If the car's switched-off notor
drive unit receives a demand di spatch the notor drive unit shal
automatically restart.

2.8.2.4 Door Dwel | -Ti ne

Door open dwell-tines shall be adjustable so that the open time for a car
call is shorter than the open time for corridor calls and second
passengers. |If a longer tinme is needed for passenger entry, doors can be
prevented fromclosing or reversing by the |light beam door control, the
protective | eading edge on car door, or by pressing "DOOR OPEN' button in
car. Door dwell-times shall conmply with FED STD 795 and 36 CFR 1191.

2.8.3 Ant i - Nui sance

Passenger el evators shall be provided with a systemwhich will cancel all
car calls in the event that between 3 to 5 tinmes the nunber of car calls
are registered as there are passengers in car, allowing 150 pounds per
passenger .

2.8.4 Door Operation

Doubl e- door operation are not acceptable for passenger elevators. [If an UP
traveling car has a passenger for an internediate floor and a DOM call is
regi stered at that floor with no-calls above car, the car shall travel to
floor, open the door and | et passenger out, then |light the DOMAN direction
arrow in hall lantern and accept the waiting passenger who registered the
DOM call. Doors shall not performthe open-close cycle before el evator
proceeds to next call

2.8.5 Aut omat i ¢ Power Shut down
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Aut omati ¢ power shutdown of the elevators will be initiated by a waterfl ow
swi tch supervising sprinklers located in the el evator nmachine roomor in
the el evator hoistway. Provide heat detectors which are
fixed-tenperature-rate-of-rise type, rated at 135 to 140 degrees F adjacent
to each sprinkler head in the hoistway(s) and in the nachi ne room Heat
detectors shall be connected to the elevator control system which shall
cause the following to the affected el evators), upon activation of the heat
det ector.

a. Elevators which are in notion will proceed to the nearest
avail abl e I anding away fromfire floor, and shall cause
power - oper at ed doors to open and renmi n openuntil manually reset.
The fire floor is considered the floor where the actuated heat
detector is |ocated.

b. Elevators which are standing at a | anding with open doors will
remain open at the floor. |f power-operated doors are closed, the
el evator systemwi |l cause doors to open.

2.9 SENSCR AND CONTROL W RE SURGE PROTECTI ON

Digital and anal og i nputs shall be protected agai nst surges induced on
control and sensor wiring. Digital and anal og outputs shall be protected
as shown agai nst surges induced on control and sensor wiring installed
outdoors. Fuses shall not be used for surge protection. The inputs and
out puts shall be tested in both normal node and common node using the

fol |l owi ng wavef or ns:

a. A 10 microsecond rise time by 1000 nicrosecond pul se width
waveformwi th a peak voltage of 1500 volts and a peak current of
60 anperes.

b. An eight mcrosecond rise tinme by 20 m crosecond pul se width
waveformwith a peak voltage of 1000 volts and a peak current of
500 anperes.

2.10 COMVUNI CATI ONS LI NKS SURGE PROTECTI ON

Conmuni cati ons equi pnent shall be protected agai nst surges induced on any
conmuni cations link. Cables and conductors, except fiber optics, which
serve as conmmuni cations |inks from Mdtor Control Room (MCR) to field

equi prent, and between field equi pnments shall have surge protection
circuits installed at each end. Protection shall be furnished at equi prent
and additional triple electrode gas surge protectors rated for the
application on each wireline circuit shall be installed within 3 feet of
the buil ding cable entrance. Fuses shall not be used for surge protection.
The inputs and out puts shall be tested in both normal npbde and common node
using the foll owi ng two wavef orns:

a. A 10 microsecond rise time by 1000 nicrosecond pul se width

waveformwi th a peak voltage of 1500 volts and a peak current of
60 anperes.
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b. An eight mcrosecond rise tinme by 20 m crosecond pul se width
waveformwith a peak voltage of 1000 volts and a peak current of
500 anperes.

2.11 COMVUNI CATI ONS LI NKS OVER VOLTAGE PROTECTI ON

Conmruni cati ons equi pnent such as MODEMs, |ine drivers, and repeaters shall
be protected agai nst overvoltage on any conmuni cations |ink conductors.
Cabl es and conductors, which serve as comuni cations |inks, except fiber
optics, shall have overvoltage protection for voltages up to 480 Vac rns,
60 Hz installed. Instrument fuses or fusible resistors are required for
this application.

2.12 FI REFI GHTERS SERVI CE

Firefighter service shall be in accordance with ASME Al7.1 for autonatic
el evators. Elevator |obby and nmachi ne room snoke detectors shall be

phot oel ectric spot-type snoke detectors. Snoke detectors shall be powered
fromthe building fire alarmcontrol panel. Elevator |obby and nmachi ne
room snoke detectors shall be in accordance with Section 13851 FIRE
DETECTI ON AND ALARM SYSTEM ADDRESSABLE.

2.13 ELEVATOR PONER UNI'T
2.13.1 Punpi ng and Control Mechani sm
Hydraulic fluid shall be provided in the reservoir, punp and control val ve.
Hydraulic fluid shall have a mnimumfire point of 375 degrees F as

established by ASTM D 92. If oil tenperature drops bel ow pre-set m ni num
el evator shall be dispatched autonmatically to | owest term nal floor at

whi ch point the punp will bypass oil in systemw thout car notion until
pre-set tenperature is reached. Nornal response to passenger demand shal l
not be affected by this control. Resistance type heating el enents do not

neet the intent of this specification.
2.13.1.1 Q| Tenperature Device

An oil tenperature device shall be provided that will maintain oil
tenperature between 70 degrees and 100 degrees F regardl ess of anbient
t emrper at ur es.

2.13. 1.2 Pump

Punp shall be a rotary-positive displacenent type for oil-hydraulic

el evator service designed for steady discharge with mnimum pul sation to
gi ve smooth and qui et operation, with an output which will not vary nore
than 10 percent between no-load and full-load on the elevator. Operating
pressure shall not exceed 400 psi.

2.13.1.3 Pi pi ng
Pi pi ng shall be ASTM A 53/ A 53M Grade E or S, ASTM A 106 Grade B, or

grooved pi ping system of m ni mum schedul e 40 seam ess steel conforming to
ASME Al7.1 and ASME B16.11. Pipes shall conformto the cleanliness
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requi renents of ASME B3l. 1.

2.13.1. 4

Mot or

Mot or shall be especially designed for oil-hydraulic elevator service and
shal | be of standard manufacture duty rating and provided with specified
speeds and | oads.

2.13.1.5

Ol -Control Unit

QG l-control unit shall contain the follow ng val ve assenblies:

a.

2.13.1.6

St or age

Automatic shut-off valve shall be provided in the oil-supply Iine
as close to the cylinder inlet as possible. Wen there is a 10
percent drop in NO LOAD operating pressure, the automatic shut-off
val ve shall be activated. Wen activated, the device shal

i medi ately stop the descent of elevator and hold the el evator
until it is |lowered by use of the maxi num | owering feature of the
val ve. Manual |owering feature of automatic shut-off valve shal
be arranged to limt the maxi num descendi ng speed of elevator to
15 feet per minute. Exposed adjustnents of automatic shut-off
shal | have the nmeans of adjustnent sealed after being set to the
correct position.

Rel i ef -val ve for hydraulic shall be externally adjustable and
shal | bypass the total oil flow wi thout increasing back pressure
by nore than 56 percent above working pressure.

Saf ety check-val ve shall close quietly w thout pernitting any
perceptible reverse flow and shall be designed to support the
el evator on a positively |ocked colum of oil when car is at rest.

Up-start and stop val ve shall be externally adjustable and shal
bypass oil flow during the start-and-stop of notor-punp assenbly.
Val ve shall close slowy, gradually diverting oil to the jack unit
to insure snooth up-start and up-step

Lowering and | eveling valve shall be externally adjustable for
drop-away speed, |owering speed, |eveling speed and stopping speed
to insure snooth down-starts and stops. Leveling valve shall be
designed to level the car to floor in the direction the car is
travel i ng when sl owdown is initiated.

Manual | owering val ve shall be capable of |owering the el evator
car in event of power failure. Manual-Ilowering valve shall be
arranged to limt the naxi num descendi ng speed under nanual
operation to 15 fpm

A service check-valve shall be installed in oil supply line
bet ween power unit and j ack.

St orage Tank

tank shall be single-wall construction of steel with a steel cover.
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Manuf acturer's recommendation for the type of oil to be used shall be
included in witten instructions for the care, adjustnment and nai ntenance
of equi prent .

.13.1.7 Controll er

El ectric controller shall be of the m croprocessor based |logic type with
battery backup provided with reduced voltage starting. Conponents required
for proper el evator performance shall be neatly nounted and wired and
conpletely enclosed in a cabinet with a nmechanically-latched door. Control
cabi net shall be designed for nounting on power unit, wall or floor stand.
El ectric control apparatus shall be conpletely isolated fromoil reservoir
A feature shall be incorporated in electrical control circuit which will
cause el evator car to descent automatically to the |owest term nal |anding,
if the systemruns |Iow on oil during ascending of the car. |If
power - operated doors are used, the car and hoi stway doors shal
autonmatically open when car reaches landing to all ow passengers to exit.
Par ked car shall have doors in closed position and all control buttons
shal | be nade inoperative.

.13.2 Sound Reducti on
Sound-insul ati ng panels shall isolate airborne noise fromnmotor punp

assenbly. Openings shall be provided to adequately ventilate the power
unit notor. A mninmmof two sound-isolating couplings shall be installed

inoil line in machi ne room between punp and jack. Couplings shall be
desi gned and nmanufactured to be blowut proof. G l-hydraulic silencer
shall be installed in oil line near power unit and shall contain pul sation

absorbing material surrounded by a bl owout - proof housing. Power unit
assenbly shall be nmounted on vibration pads to isolate the unit from
bui | di ng structure.

.14 LEVELI NG DEVI CE

El evators shall be equipped with a 2-way | eveling device to automatically
bring the car to floor landings. Car shall automatically re-level at each
landing to correct the overtravel and undertravel, and maintain the |evel
regardl ess of load on car. Electric stopping systemshall be arranged so
that the car will stop level with the floor before brake is set. Stopping
accuracy shall not exceed a plus or mnus 1/4 inch

.15  JACK UNIT

A tel escopic, holeless jack systemshall be designed and constructed of
sufficient size to lift the gross load to the height specified and shall be
free fromoil |eakage. Brittle naterial such as grey cast iron shall not

be used in jack construction. Tel escopi ng plunger shall be fabricated of
heavy seam ess steel tubing accurately turned and polished

a. Stop-ring welded or screwed to the plunger to positively prevent
pl unger froml eaving the cylinder.

b. Internal guide bearing
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c. Packing or seal

d. Drip ring around cylinder top

e. Quter cylinder nade of steel tubing.
f. Ar bleeder.

g. Brackets welded to jack cylinder for supporting the elevator on
pit channels.

h. Scavenger punp with copper tubing connected to the tank
2.16 ELEVATOR SUPPORTS

Structural steel beans, inserts, brackets, bolts and fastening devices
shal | be provided for proper installation of elevator equipment. Wod
pl ugs are not acceptabl e.

2.17 BUFFERS

Buf fers shall be of design suitable for depth of pit. Type of buffer used
shal | be tested and approved for conpliance with el evator service

requi renents before installation. Pipe struts and steadiers shall be
provided as required for pit conditions. A netal plate with information
concerning stroke and | oad-rating shall be pernanently fastened to each
buffer. Pit-nounted buffers shall have an adequate stroke designed to
bring the fully-loaded car and counterwei ght to rest from governor tripping
speed at an average rate of retardati on not exceeding gravity. Moving
portion of buffer shall be designed to be accelerated by the car w thout
noti ceabl e peak retardation. Spring buffers shall be in accordance wth
ASME Al7.1.

2.18 LUBRI CATI ON PO NTS
Every part subject to novenent friction shall be provided with provisions
for oil or grease lubrication. Al points of lubrication shall be readily
accessi bl e.

2.19 SElI SM C REQUI REMENTS
Seism c protection shall be provided in confornance with TI 809-04 for
general gui dance and conputation of forces (1.0 G horizontal and 1.0 G
vertical mninmum, ASME Al7.1, Rule XXI'V, and | CBO Bl dg Code as shown on
the drawi ngs. The Contractor shall hire a registered engi neer to submt
t he stanped cal cul ati ons and draw ngs.

PART 3 EXECUTI ON

3.1 | NSTALLATI ON

El evators and equi pnent shall be installed in accordance with ASME Al7.1
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and manufacturer's reconmmendation. Quide rails shall be set plunb and
paral l el and attached to guide rail brackets secured to building structure
as per nanufacturer's recommendati ons. [ ] feet | ] inches. Stee
shim pl ates shall be used for aligning equipnment. QGuide rail sections
shal |l be joined together in accordance with ASME Al7.1. Quide rails shal
be thoroughly cl eaned and nade snooth before elevator is put into
operation. During installation all stainless steel shall be protected.

3.2 FI ELD VELDI NG

When structural or |oad-bearing nenbers are to be field welded, welding and
qualification of welders shall be as specified in Section 05055WELDI NG
STRUCTURAL.

3.3 ELEVATCR W RI NG

Wring shall be provided for electrically-operated itens of el evator

equi prent to conply with requirements of NFPA 70 and Section 16415
ELECTRI CAL WORK, |INTERIOR. For control and signal circuits wire shall be
m ni mum No. 18 AWG. For power and lighting circuits wire shall be m ninmum
No. 12 AWG Work |ight fixtures equipped with 150 watt incandescent |anps
and ground dupl ex receptacl es shall be provided at top and bottom of car
Work light fixtures and traveling cable junction boxes shall be |located to
provide illum nation at junction boxes. Wring shall ternminate in junction
boxes. Wres shall be identified and shall natch synbols shown on wiring
diagrams. Control and signal wires shall be brought to accessible nunbered
term nal blocks on the controller. Intra-panel wiring shall be
flame-resistant type

3.3.1 Travel i ng Cabl es

Cabl es shall term nate at nunmbered terminal blocks in car and nachi ne room
Travel ing cable shall be provided with a separate shielded circuit for
conmuni cati on system and hang to obtain proper size of |oop. Traveling
cabl e shall be provided with 10 percent spare conductors for each car

3.4 PAI NTI NG AND Pl PE COLOR CODE MARKI NG

Except for factory-finished itens and corrosion-resistant itens, nachi ned
surfaces shall be painted as specified in Section 09900 PAINTI NG GENERAL.

3.5 TESTI NG

Testing shall be in accordance with requirenments of ASME Al7. land ASME
Al7.2.2; and as specified below. The Contractor shall conduct a conplete
test of the system After the system has passed all tests, the Contractor
shall notify the Contracting Officer in witing, seven days prior to the
time of perfornming the acceptance test, that the systemis conplete and is
ready for final acceptance testing. The Contractor after receiving witten
approval fromthe Contracting Officer will conduct a conpl ete acceptance
test of the system The Contractor shall provide the services of an

el evator inspector, enployed by an i ndependent testing conpany to inspect
the elevators, witness the final testing and certify the elevators. The

i nspector shall nmeet all qualification requirenents of ASME QEl-1 and shal
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be certified in accordance with ASME QEl-1. The Contractor shall provide
an elevator certificate signed by the inspector for the elevator. The
certificate shall be provided to the Contracting Oficer within 30 day
after the conpletion of all testing.

3.5.1 Testing Period

The el evator shall be tested with the specified rated-1oad in car
continuously for a period of 35 percent of the duty tine. During the test
run the car shall be stopped at all floors in both directions of travel for
a standing period of 10 seconds per floor. A nanual test of the fina
limts (UP and DOM overtravel) shall also be perforned.

3.5.2 Speed Load Testing

The actual speed of elevator car in both directions of travel shall be
determined with the rated-load and with no-load in the el evator car
Actual neasured speed of car with the rated-load in the UP direction shal
be within 5 percent of rated speed. The maxi mumdifference in actua
neasur ed speeds obtai ned under the various conditions outlined shall not
exceed 10 percent of the total difference between the UP and DOWN speeds.

3.5.3 Car Leveling Testing

El evator car-leveling devices shall be tested for accuracy of |anding at
all floors with no-load in car, with symretrical load in car and with the
rated-load in car in both directions of travel.

3.5.4 Tenperature Ri se Testing

Tenperature rise of hydraulic punp notor, nmotor drive, exciter and booster
shal | be conducted during the full-load test run for m ni mum one hour
Under these conditions, tenperature rise of equipnent shall not exceed the
requi renents established in NEMA MG 1 Chapter 12. Test shall be started
when all parts of equiprment are within the tenperature required by NEMA at
time of starting tests.

3.5.5 I nsul ati on- Resi stance Testi ng

I nsul ation-resistance testing shall be perforned to ensure that the
conplete elevator wiring systens will be free fromshort circuits and
grounds. Electrical conductors shall have an insul ation-resi stance of not
| ess than 1 negohm between each conductor and ground, and not less than 1
megohm bet ween each conductor and all other conductors. Prior to testing,
provi sions shall be made to prevent damage to el ectronic devices.

3.6 FRAMED | NSTRUCTI ONS

Two sets of instructions shall be typed and framed under glass or in

| am nated plastic, and posted side-by-side in the el evator room where
directed before acceptance of el evator systenms. First set of instructions
shall include wiring and control diagranms showi ng the conpl ete | ayout of

el evator system Second set of instructions shall include the condensed
operating instructions describing preventive mai nt enance procedures, the
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net hods for checking the el evator systemfor nornmal safe operation, and the
procedures for safely starting and stopping the el evator system

3.7 OPERATOR TRAI NI NG

Contractor shall conduct a fornmal training course for operating Governnment
personnel which shall include care, lubrication, adjustnment and mai nt enance
of el evator equipnent. Training period shall consist of a total of 24
hours of normal working tine and shall start after the systemis
functionally conpleted but prior to final acceptance tests. Field

i nstructions shall cover all of the itens contained in the operating and
nmai nt enance i nstructions, including denonstrations of routine naintenance
operations. Contracting Oficer shall be notified at | east 14 days prior
to date of starting the training course.

-- End of Section --
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SECTI ON 15995

COW SSI ONl NG OF HVAC SYSTEMS
01/93

PART 1 GENERAL

1.

1 SUBM TTALS

CGovernnment approval is required for subnmittals with a "G' designation
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Conmi ssioning Team G RE

Li st of team nenbers who will represent the Contractor in the
pre- comm ssi oni ng checks and functional performance testing, at
| east 2 weeks prior to the start of pre-conm ssioning checks.
Proposed revision to the list, prior to the start of the inpacted

wor K.

Test Procedures; G RE

Detai | ed procedures for pre-comm ssioning checks and functiona
performance tests, at least 4 weeks prior to the start of
pre- comi ssi oni ng checks.

Test Schedule; G RE

Schedul e for pre-comm ssioning checks and functional perfornmance
tests, at least 2 weeks prior to the start of pre-comn ssioning

checks.
SD- 06 Test Reports
Test Reports; G RE
Conpl et ed pre-conmi ssioning checklists and functiona
performance test checklists organized by system and by subsystem

and subnmitted as one package. The results of failed tests shal
be included along with a description of the corrective action

t aken.
1.2 SEQUENCI NG AND SCHEDULI NG
The work described in this Section shall begin only after all work required

in related Sections, including, but not limted to, Section 15951 DI RECT
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DI G TAL CONTROL FOR HVAC and Section 15990 TESTI NG ADJUSTI NG AND BALANCI NG
OF HVAC SYSTEMS, has been successfully conpleted, and all test and

i nspection reports and operati on and nmi nt enance nanuals required in these
Sections have been subnmitted and approved. Seisnic details shall be in
accordance with Sections 13080 SEI SM C PROTECTI ON FOR M SCELLANEQUS

EQUI PMENT and 15070 SEI SM C PROTECTI ON FOR MECHANI CAL EQUI PMENT.

PART 2 PRODUCTS  (Not Applicabl e)

PART 3 EXECUTI ON

3.

1 COWM SSI ONI NG TEAM AND CHECKLI STS

The Contractor shall designate team nenbers to participate in the
pre-conm ssi oni ng checks and the functional performance testing specified
herein. |In addition, the Governnment will be represented by a
representative of the Contracting Oficer, the Design Agent's
Representative, and the Using Agency. The team nenbers shall be as foll ows:

Desi gnhati on Functi on
Q Contractor's Chief Quality Control Representative
M Contractor's Mechani cal Representative
E Contractor's Electrical Representative
T Contractor's Testing, Adjusting, and Bal anci ng

Representati ve

Contractor's Controls Representative
Desi gn Agent's Representative
Contracting Oficer's Representative
Usi ng Agency's Representative

CcCoooOn

Each checkli st shown in appendices A and B shall be conpleted by the

conmi ssioning team Acceptance by each conmi ssioni ng team nenber of each
pre-conm ssi oni ng checklist itemshall be indicated by initials and date
unless an "X" is shown indicating that participation by that individual is
not required. Acceptance by each conmi ssioning team nenber of each
functional perfornance test checklist shall be indicated by signature and
dat e.

.2 TESTS

The pre-comm ssi oni ng checks and functional perfornance tests shall be
perfornmed in a nanner which essentially duplicates the checking, testing,
and inspection nethods established in the related Sections. \Were

checki ng, testing, and inspection nethods are not specified in other
Sections, nethods shall be established which will provide the infornmation
required. Testing and verification required by this section shall be
performed during the Conm ssioning phase. Requirenments in related Sections
are independent fromthe requirements of this Section and shall not be used
to satisfy any of the requirenents specified in this Section. The
Contractor shall provide all materials, services, and | abor required to
performthe pre-conmi ssioning checks and functional performance tests. A
pre-conm ssi oni ng check or functional perfornance test shall be aborted if
any system deficiency prevents the successful conpletion of the test or if
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any participating non-Gover nnent conmi ssioning team nenber of which
participation is specified is not present for the test. The Contractor
shal | reinburse the Governnent for all costs associated with effort | ost
due to tests that are aborted. These costs shall include salary, travel
costs and per diem (where applicable) for Governnment conm ssioning team
nmenbers.

3.2.1 Pr e- Comm ssi oni ng Checks

Pr e- conm ssi oni ng checks shall be perforned for the itens indicated on the
checklists in Appendix A Deficiencies discovered during these checks
shal |l be corrected and retested in accordance with the applicable contract
requi renents.

3.2.2 Functi onal Performance Tests

Functional performance tests shall be perforned for the itens indicated on
the checklists in Appendix B. Functional perfornance tests shall begin
only after all pre-conm ssioning checks have been successfully conpl et ed.
Tests shall prove all nobdes of the sequences of operation, and shall verify
all other relevant contract requirenents. Tests shall begin with equi prent
or conponents and shall progress through subsystens to conpl ete systens.
Upon failure of any functional performance test checklist item the
Contractor shall correct all deficiencies in accordance with the applicable
contract requirenents. The checklist shall then be repeated until it has
been conpleted with no errors.
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APPENDI X A

PRE- COVM SSI ONI NG CHECKLI STS

Pr e- conmi ssi oni ng checklist - Piping
For HWS, HWR, CHWS, CHWR, GCW5, GCWR Pi ping System
Checklist Item Q M E T C D O U

Install ation

a. Piping conplete. - X __ X __
b. As-built shop draw ngs submtted. X
c. Piping flushed and cl eaned. S G G
d. Strainers cleaned. - X __ X __ __ ___
e. Valves installed as required. X X
f. Piping insulated as required. S G G
g. Thernonmeters and gauges installed as

required. - X __ X __
h. Verify operation of valves. .
i. Air vents installed as specified. X X x
j. Flexible connectors installed as specified =~ X X Xx

k. Verify that piping has been | abel ed and
val ves identified as specified. X

Testing, Adjusting, and Bal anci ng ( TAB)
a. Hydrostatic test conplete. X X

b. TAB operation conplete. X
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Pr e- comm ssi oni ng Checklist - Ductwork
For Air Handler: AHU - 1, 2, 3, 4
Checklist Item Q M E T C D O U

Install ation

a. Ductwork conplete. X __ X __
b. As-built shop draw ngs submtted. X
c. Ductwork | eak test conplete. X X

NOTE: The first bracketed itemd will be used for Arny projects, the
second for Air Force projects.

d. Fire dampers, snmoke danpers, and
access doors installed as required with
installation of each verified by the
specified team nenbers initialing each
| ocation on a copy of the as-built
dr awi ngs. X X

e. Ductwork insulated as required. X X

f. Thernoneters and gauges installed as

required.
g. Verify open/closed status of danpers. X
h. Verify snoke danpers operation. .
i. Flexible connectors installed as specified X _ Xx

Testing, Adjusting, and Bal anci ng ( TAB)

a. TAB operation conplete. X X
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Pr e- conmi ssi oni ng Checklist - Variable Volune Air Handling Unit
For Air Handling Unit: AHU - 1, 2, 3, 4
Checklist Item Q M E T C D O U

Install ation

a. Vibration isolation devices installed. X X x
b. Inspection and access doors are operable

and seal ed. - X __ X __ __ ___
c. Casing undamaged. X X X
d. Insulation undamaged. X X X

e. Condensate drai nage i s unobstructed.

(Visually verify drai nage by pouring a

cup of water into drain pan.) X X X
f. Fan belt adjusted. X X

g. Mnufacturer's required nai ntenance

cl earance provi ded. X X x
El ectri cal
a. Power available to unit disconnect. X
b. Power available to unit control panel. X
c. Proper motor rotation verified. x

d. Verify that power disconnect is |ocated

within sight of the unit it controls. X

e. Power available to electric heating coil.__ X x
Coils

a. Chill ed water piping properly connected. X X X
a. Refri gerant piping properly connected. =~ X X X
b. Chill ed wat er piping pressure tested. X X x
b. Ref ri gerant piping pressure tested. X X x
C. Hot water piping properly connect ed. X X x

C. Condensat e pi ping properly
connect ed. X X X
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Pr e- conmi ssi oni ng Checklist - Variable Volune Air Handling Unit

For Air Handling Unit: AHU - 1, 2, 3, 4

Checklist Item Q M E T C D O U
d. Hot water piping pressure tested. X X X
d. Condensat e pi pi ng pressure
tested. X X X
e. Air vents installed on water coils with
shutof f valves as specifi ed. X X X
f. Any danmage to coil fins has been repaired. X X
Control s

a. Control valves/actuators properly

i nstall ed. .
b. Control valves/actuators operable. .
c. Danpers/actuators properly installed. .
d. Danpers/actuators operable. .

e. Verify proper location, installation and
calibration of duct static pressure

sensor. X
f. Fan air volune controller operable. X
g. Air handler controls system operational. X

Testing, Adjusting, and Bal anci ng ( TAB)

a. Construction filters renoved and repl aced. X

b. TAB report subnitted. X X

c. TAB results within +10% - 0% of
cf m shown on draw ngs

d. TAB results for outside air intake within
+10% - 0% of both the m ni mum and maxi mum
cf s
shown on draw ngs. X X
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Pr e- conmi ssi oni ng Checklist - VAV Term nal
For VAV Terminal: | ]
Checklist Item Q M E T C D O U

Install ation

a. VAV terminal in place. X X x
b. VAV term nal ducted. X X x
c. VAV termnal connected to controls. X X

[d. Reheat coil connected to hot water pipe. X X 1]

[e. Electric reheat coil connected to | ocal
di sconnect. X ]

f. Manufacturer's required nmaintenance

cl earance provi ded. X X x
Control s
a. Cooling only VAV terminal controls set. X X
b. Cooling only VAV controls verified. X X
c. Reheat VAV termnal controls set. X X
d. Reheat terminal/coil controls verified. X X

Testing, Adjusting, and Bal anci ng ( TAB)

a. Verify terminal naximumair flow set. X
b. Verify terminal mnimmair flow set. X
c. TAB operation conplete. X X
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Pr e- conmi ssi oni ng Checklist - Punps
For Punp: Al Punps Except Domestic Hot Water Circul ators
Checklist Item Q M E T C D O U

Install ation

a. Punps grouted in place. X X x
b. Punp vibration isolation devices

functional. X X x
c. Pump/notor coupling alignnment verified =~ X X X
d. Piping systeminstalled. X X x
e. Piping system pressure tested. X X x
f. Punp not | eaking. X X x
g. Field assenbled couplings aligned to

neet nanufacturer's prescribed tol erances. X x x
El ectri cal
a. Power available to punp di sconnect. X
b. Punp rotation verified. X
c. Control systeminterlocks functional. X

d. Verify that power disconnect is |ocated
within sight of the unit it controls. X

Testing, Adjusting, and Bal anci ng ( TAB)

a. Pressure/tenperature gauges installed. X
b. Piping system cl eaned. X X X __
c. Chenical water treatnment conplete. X X x
d. \Water bal ance conpl ete. S G G
e. Water bal ance with design maxi umflow X X
f. TAB Report subnitted. - X __ X __
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Pr e- conmi ssi oni ng Checklist - Packaged Air Cool ed Chiller
For Chiller: CH1 &CH- 2
Checklist Item Q M E T C D O U

Install ation

a. Chiller properly piped. .
b. Chilled water pipe |eak tested. X X x
c. Verify that refrigerant used conplies

wi th specified requirenents. X X x
d. Any damage to coil fins has been repaired. X X

e. Mnufacturer's required nai ntenance

cl earance provi ded. X X x
El ectri cal
a. Power available to unit disconnect. X
b. Power available to unit control panel. X

c. Separate power is supplied to electric

heat i ng tape. - __ X
d. Verify that power disconnect is |ocated
within sight of the unit it controls. X
Control s
a. Factory startup and checkout conplete. X X
b. Chiller safety/protection devices tested. X X
c. Chilled water flow switch install ed. X X
d. Chilled water flow switch tested. X X
e. Chilled water punp interlock installed. _ X X Xx
f. Chilled water punp interlock tested. X
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Pre- conm ssi oni ng Checklist - Centrifugal Chiller

For

Sim Center, Ft. Drum NY

Chiller: [ ]

Checklist Item Q

Install ation

BSCANVEND

a. Chilled water connections properly piped.
b. Condenser water connections properly
pi ped
c. Chilled water pipe |eak tested.
d. Condenser water pipe |eak tested.
e. Hi gh efficiency purge unit installed
and operating as specified.
f. Refrigerant |eak detector install ed.
g. Oxygen sensor installed and tested.
h. Mechanical roomventilation installed as
speci fi ed.
i. Mnufacturer's required nai ntenance
cl earance provi ded.
j. Field assenbl ed couplings aligned to
neet nanufacturer's prescribed tol erances.
El ectri cal
a. Power available to unit starter.
b. Power available to unit control panel
c. Verify that power disconnect is |ocated
within sight of the unit it controls.
Control s
a. Factory startup and checkout conplete.
b. Chiller safety/protection devices tested.
c. Chilled water flow switch installed.
d. Chilled water flow switch tested
e. Chilled water punp interlock install ed.
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Pre- conm ssi oni ng Checklist - Centrifugal Chiller

For Chiller: [__ ]

Checklist Item Q M E T C D O U
f. Chilled water punp interlock tested. X

g. Condenser water flow switch install ed. .

h. Condenser water flow switch tested. X

i. Condenser water punp interlock installed. X

j. Condenser water punp interlock tested. X
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Pr e- conmi ssi oni ng Checklist - Hot Water Boil er
For Boiler: B- 1, B- 2, B- 3 B- 4
Checklist Item Q M E T C D O U

Install ation

a. Boiler flue installed. .
b. Boiler hot water piping installed. .
c. Boiler hot water piping tested. X X
d. Boiler makeup water piping installed. .
e. Boiler gas piping installed. X X x
f. Boiler gas piping tested. X X x
g. Mnufacturer's required nai ntenance
cl earance provi ded. .
Startup

a. Boiler systemcleaned and filled with
treated water. X

b. Boiler safety/protection devices,
i ncl udi ng hi gh tenmperature burner shut-off,
| ow water cutoff, flame failure, pre and post
purge, have been tested. X

c. Verify that PRV rating conforns to boiler

rating. X
d. Boiler water treatnent systemfunctional. X X
e. Boiler startup and checkout conpl ete. X X
f. Conbustion efficiency denonstrated. X
El ectri cal

a. Verify that power disconnect is |ocated

within sight of the unit served. X
Control s
a. Hot water punp interlock installed. X
b. Hot water punp interlock tested. X
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Pr e- conmi ssi oni ng Checklist - Hot Water Boil er

For Boiler: B- 1, B- 2, B- 3, B- 4

Checklist Item Q M E T C D O U
c. Hot water heating system bal anced. X X
d. Hot water heating controls operational. X X
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Pre- conm ssi oni ng Checklist - Unit Heater

For Unit Heater: Al Unit Heaters

Checklist Item Q M E T C D O U
Installation

a. Hot water piping properly connect ed. X

a. Condensate piping properly
connect ed. X X X

b. Hot water piping pressure tested. X

b. Condensate piping pressure

test ed. X X X
C. Air vent installed on hot water coi

wi th shutoff valve as specified. X X X
d. Any damage to coil fins has been repaired. X X

e. Mnufacturer's required naintenance/

operational clearance provided. X X X
El ectri cal
a. Power available to unit disconnect. X
b. Proper notor rotation verified. XX

c. Verify that power disconnect is |ocated

within sight of the unit it controls. X
Control s
a. Control valves properly install ed. X
b. Control valves operable. X X

c. Verify proper location and installation of
t her nost at . X

Testing, Adjusting, and Bal anci ng ( TAB)

a. TAB Report submtted. X X
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Pr e- comm ssi oni ng Checklist - Exhaust

For

Sim Center, Ft. Drum NY

Exhaust Fan: All Exhaust Fans

Checklist Item

Install ation

is | ocated

BSCANVEND

a. Fan belt adjusted.
El ectri cal
a. Power available to fan di sconnect.
b. Proper notor rotation verified.
c. Verify that power disconnect
within sight of the unit it controls.
Control s
a. Control interlocks properly installed.
b. Control interlocks operable.
c. Danpers/actuators properly installed
d. Danpers/actuators operable
e. Verify proper location and installation of

Testing, Adjusting, and Bal anci ng ( TAB)

a.

b

t her nost at .

TAB results +10%-0%to
cf m shown on draw ngs

TAB Report subnitted
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Bat. Sim Center, Ft. Drum NY BSCANMEND

Pr e- conmi ssi oni ng Checklist - Conputer Room Unit
For Conputer Room Unit: Al Conputer Units
Checklist Item Q M E T C D O U

Install ation

a. Unit properly supported. X X X __ _  __
b. Access doors are operable and seal ed. X
c. Casing undamaged. X X X
d. Insulation undamaged. X X X

e. Condensate drainage is unobstructed and
routed to floor drain. X X X

f. Fan belt adjusted. X X

g. Mnufacturer's required nai ntenance

operational clearance provided. X X X
El ectri cal
a. Power available to unit disconnect. X
b. Proper notor rotation verified. X
c. Proper notor rotation verified. X

d. Verify that power disconnect is |ocated
within sight of the unit it controls. X

Coi | s/ Hum di fi er

a. Chilled water piping properly connected. X

a. Refrigerant piping properly connected. _ X X x
b. Chilled water piping pressure tested. X X x
b. Refrigerant piping pressure tested. X X x
c. Humidifier nakeup water connect ed. X X x
Control s

a. Control val ves operable. X X

b. Unit control systemoperable and verified. X
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Bat. Sim Center, Ft. Drum NY BSCANMEND

Pr e- conmi ssi oni ng Checklist - Conputer Room Unit

For Conputer Room Unit: Al Conputer Units

Checklist Item Q M E T C D O U
c. Verify proper location and installation of
t her nost at . X

Testing, Adjusting, and Bal anci ng ( TAB)
a. Construction filters renmoved and repl aced. X X

b. TAB results +10%-0% cfm
shown on draw ngs. X X

c. TAB Report submtted. X X
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Bat. Sim Center, Ft. Drum NY

Pr e- conm ssi oni ng Checklist - HVAC System Control s

For HVAC System The Entire System

Checklist Item

Install ation

a.

b.

As-built shop draw ngs submtted.

Layout of control panel natches draw ngs.

Franmed i nstructions mounted in or near
control panel.

Conponents properly | abeled (on inside and

out si de of panel).

Control conponents piped and/or wired to

each | abeled termnal strip.

EMCS connection nade to each | abel ed
term nal strip as shown.

Control wiring and tubing |abeled at all
term nations, splices, and junctions.

Shi el ded wiring used on electronic sensors.

Water drain installed as specified.

Mai n Power and Control Air

a.

b.

110 volt AC power available to panel.

20 psig
conpressed air available to panel.

Testing, Comm ssioning, and Bal anci ng

a.

Testing, Conmm ssioning, and Bal anci ng
Report submitted.

SECTI ON 15995 Page 21

BSCANVEND




Bat. Sim Center, Ft. Drum NY BSCANMEND

APPENDI X B

FUNCTI ONAL PERFORVMANCE TESTS CHECKLI STS
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Bat. Sim Center, Ft. Drum NY BSCANMEND

Functional Performance Test Checklist - Punps
For Punp: Al Punps

Prior to performing this checklist, ensure that for closed | oop systens,
systemis pressurized and the nake-up water systemis operational or, for
open | oop systens, that the sunps are filled to the proper |evel

1. Activate punp start using control system comrands (all possible
conbi nation, on/auto, etc.). N AUTO OFF

a. Verify pressure drop across strainer

Strainer inlet pressure psi g
Strainer outlet pressure psi g

b. Verify punp inlet/outlet pressure reading, conpare to Testing,
Adj usting, and Bal ancing (TAB) Report, punp design conditions, and punp
manuf acturer's performance.

DESI GN TAB ACTUAL
Punp inlet pressure (psiQg)
Punp outl et pressure (psig)

c. Operate punp at shutoff and at 100 percent of designed fl ow when
all conmponents are in full flow Plot test readings on punp curve and
conpare results agai nst readings taken from fl ow nmeasuring devi ces.

SHUTOFF 100 percent
Pump inlet pressure (psig)
Punp outlet pressure

Punp flow rate (gpn

d. Operate punp at shutoff and at mnimumflow or when all conponents
are in full by-pass. Plot test readings on punp curve and conpare results
agai nst readings taken from fl ow neasuri ng devi ces.

SHUTOFF 100 percent
Pump inlet pressure (psig)
Punp outlet pressure

Punp flow rate (gpn

2. Verify nmotor anperage each phase and vol tage phase to phase and
phase to ground for both the full flow and the ninimum fl ow conditi ons.

a. Full flow
PHASE 1 PHASE 2 PHASE 3

Anper age
Vol t age
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Bat. Sim Center, Ft. Drum NY BSCANMEND

Functional Performance Test Checklist - Punps

For Punp: Al Punps
Vol t age
Vol tage to ground

b. Mnimumflow

PHASE 1 PHASE 2 PHASE 3
Anper age
Vol t age
Vol t age
Vol tage to ground

3. Unusual vibration, noise, etc.

4. Certification: W the undersigned have wi tnessed the above functi onal
performance tests and certify that the itemtested has nmet the performance
requirenents in this section of the specifications.

Si gnature and Date

Contractor's Chief Quality Control Representative

Contractor's Mechani cal Representative

Contractor's Electrical Representative

Contractor's Testing, Adjusting and Bal anci ng Representative

Contractor's Controls Representative

Contracting Oficer's Representative

Usi ng Agency's Representative
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Bat. Sim Center, Ft. Drum NY BSCANMEND

Functi onal Performance Test Checklist - Chiller
For Chiller: CH- 1 &CH- 2

1. Functional Perfornmance Test: Contractor shall denpbnstrate operation
of chilled water system as per specifications including the follow ng:
Start building air handler to provide load for chiller. Activate controls
systemchiller start sequence as foll ows:

a. Time of day startup programinitiates chiller start:

b. Start condenser water punp and establish condenser water flow.
Verify chiller condenser water proof-of-flow switch operation

c. Start chilled water punp and establish chilled water flow. Verify
chiller chilled water proof-of-flow switch operation

d. Verify control systemenergizes chiller start sequence.

e. Verify chiller senses chilled water tenperature above set point
and control systemactivates chiller start.

f. Verify functioning of "soft start" sequence.

g. Shut off air handling equi pmrent to renove |oad on chilled water
system Verify chiller shutdown sequence is initiated and acconpli shed
after load is renoved.

h. Restart air handling equi prent one nminute after chiller shut down.
Verify condenser water punp, cooling tower, and chiller restart sequence.

2. Certification: W the undersigned have witnessed the above functiona
performance tests and certify that the itemtested has nmet the performance
requirenents in this section of the specifications.

Si gnature and Date

Contractor's Chief Quality Control Representative

Contractor's Mechani cal Representative

Contractor's Electrical Representative

Contractor's Testing, Adjusting and Bal anci ng Representative

Contractor's Controls Representative

Contracting Oficer's Representative
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Bat. Sim Center, Ft. Drum NY BSCANMEND

Functional Performance Test Checklist - Chiller
For Chiller: CH- 1 & CH- 2

Usi ng Agency's Representative
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Bat. Sim Center, Ft. Drum NY BSCANMEND

Functi onal Performance Test Checklist - VAV Termnals

The Contracting officer will select VAV term nals to be spot-checked
during the functional perfornance test. The nunber of termnals shall not
exceed 10.

1. Functional Perfornmance Test: Contractor shall denpbnstrate operation
of sel ected VAV boxes as per specifications including the follow ng:

a. Cooling only VAV boxes:
(1) Verify VAV box response to roomtenperature set point
adjustrment. Turn thernostat to 3 degrees C (5 degrees F) above anbi ent and

nmeasure maxi mumair flow Turn thernbostat to 3 degrees C (5 degrees F)
bel ow anbi ent and nmeasure nmininmumair flow

Maxi mum flow [ ] cfm
M ni mum flow [ ] cfm
(2) Check danper naximunt nini mum flow settings.

Maxi mum fl ow setting | ] cfm
M ni mum fl ow setting | ] cfm

b. Cooling with reheat VAV boxes:
(1) Verify VAV box response to roomtenperature set point adjustnent.

Turn thernostat to 5 degrees F above anbi entand neasure nmaxi numair fl ow.
Turn thernostat to 5 degrees F bel ow anmbi ent and neasure minimumair flow

Maxi mum flow [ ] cfm
M ni mum flow [ ] cfm
(2) Check danper naximunf nini mum flow settings.

Maxi mum fl ow setting | ] cfm
M ni mum fl ow setting | ] cfm

Reheat coil operation range (full open to full closed)

c. Fan powered VAV boxes:

(1) Verify VAV box response to sensor call for heating via set
poi nt adjustnment. Changes to be cooling setpoint to heating set point and
return to cooling set point. Verify cooling danper closes to
nm ni mum posi tion, blower fan energi zes accordi ng to sequence of operation,
and upon further drop in space tenperature, heating coil activation and
deacti vati on.

(2) Check primary air danper maxi muni m ni mum fl ow settings.
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Bat. Sim Center, Ft. Drum NY BSCANMEND

Functional Performance Test Checklist - VAV Term nal s

Maxi mum fl ow setting | ] cfm
M ni mum fl ow setting | ] cfm
(3) Check blower fan flow | ] cfm

(4) Verify free operation of fan backdraft danper (insure no
primary air is being discharged through the recirculated air register).

(5) Verify that no recirculated air is being i nduced when box is
in full cooling.

2. Certification: W the undersigned have wi tnessed the above functiona
performance tests and certify that the itemtested has nmet the performance
requirenents in this section of the specifications.

Si gnature and Date
Contractor's Chief Quality Control Representative

Contractor's Mechani cal Representative

Contractor's Electrical Representative

Contractor's Testing, Adjusting and Bal anci ng Representative

Contractor's Controls Representative

Contracting Oficer's Representative

Usi ng Agency's Representative
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Bat. Sim Center, Ft. Drum NY BSCANMEND

Functional Performance Test Checklist - Variable Volunme Air Handling Unit
For Air Handling Unit: AHU - 1, AHU - 2, AHU - 3, AHU - 4

Ensure that a slight negative pressure exists on inboard side of the
out side air danpers throughout the operation of the danpers. Modul ate QA
RA, and EA danpers fromfully open to fully cl osed positions.

1. Functional Performance Test: Contractor shall verify operation of air
handl i ng unit as per specification including the foll ow ng:

a. The follow ng shall be verified when the supply and return fans
operating node is initiated:

(1) Al'l danpers in normal position

(2) Al valves in normal position.

(3) Systemsafeties allow start if safety conditions are net.

(4) VAV fan controller shall "soft-start" fan.

(5) Modul ate all VAV boxes to minimumair flow and verify that the
static pressure does not exceed the design static pressure Cl ass shown.

b. Cccupied node of operation - econom zer de-energized.

(1) CQutside air danper at mininmum position.

(2) Return air danper open.

(3) Relief air danper at ninimum position.

(4) Chilled water control valve nodul ating to naintain |eaving
air tenperature set point.

(5) Fan VAV controller receiving signal fromduct static pressure
sensor and nodulating fan to maintain supply duct static pressure set point.

c. Cccupied node of operation - econonizer energized.

(1) CQutside air danper nodulated to naintain mixed air tenperature
set point.

(2) Relief air danmper nodul ates with outside air danper according
to sequence of operation.

(3) Chilled water control valve nmodul ating to naintain |eaving
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Bat. Sim Center, Ft. Drum NY BSCANMEND

Functional Performance Test Checklist - Variable Volunme Air Handling Unit

For Air Handling Unit: AHU - 1, AHU - 2, AHU - 3, AHU - 4
air tenperature set point.

(4) Hot water control valve nodulating to maintain |eaving air
temperature set point.

(5) Fan VAV controller receiving signal fromduct static pressure
sensor and nodulating fan to maintain supply duct static pressure set point.

d. Unoccupi ed node of operation

(1) Al danpers in nornal position.

(2) Verify lowlimt space tenperature is maintai ned as specified
i n sequence of operation

e. The follow ng shall be verified when the supply supply and return
fans off node is initiated:

(1) Al danpers in nornal position.

(2) Al valves in normal position.

(3) Fan de-energizes.

f. Verify the chilled water coil control valve operation by setting
all VAV's to nmaxi mum and ni ni mum cool i ng.

Max cooling Mn cooling
Supply air vol une cfm

Supply air temp. ( degrees F)

g. Verify safety shut down initiated by snoke detectors.

h. Verify safety shut down initiated by | ow tenperature protection
t her nost at .

2. Certification: W the undersigned have wi tnessed the above functiona
performance tests and certify that the itemtested has nmet the performance
requirenents in this section of the specifications.

Si gnature and Date

Contractor's Chief Quality Control Representative
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Bat. Sim Center, Ft. Drum NY BSCANMEND

Functional Performance Test Checklist - Variable Volunme Air Handling Unit

For Air Handling Unit: AHU - 1, AHU - 2, AHU - 3, AHU - 4
Contractor's Mechani cal Representative

Contractor's Electrical Representative

Contractor's Testing, Adjusting and Bal anci ng Representative

Contractor's Controls Representative

Contracting Oficer's Representative

Usi ng Agency's Representative

Functional Performance Test Checklist - Packaged Air Cool ed Chiller
For Chiller: CH- 1 &CH- 2

1. Functional Perfornmance Test: Contractor shall denpbnstrate operation
of chilled water system as per specifications including the follow ng:
Start building air handler to provide load for chiller. Activate controls
systemchiller start sequence as foll ows.

a. Start chilled water punp and establish chilled water flow. Verify
chiller-chilled water proof-of-flow switch operation

b. Verify control system energizes chiller start sequence.

c. Verify chiller senses chilled water tenperature above set point
and control systemactivates chiller start.

d. Verify functioning of "soft start" sequence.

e. Shut off air handling equi prent to renove |oad on chilled water
system Verify chiller shutdown sequence is initiated and acconpli shed
after load is renoved.

f. Restart air handling equi pnrent one mnute after chiller shut down.
Verify chiller restart sequence.

2. Verify chiller inlet/outlet pressure reading, conpare to Testing,
Adj usting, and Bal ancing (TAB) Report, chiller design conditions, and
chiller manufacturer's performance data.

DESI GN TAB ACTUAL

SECTI ON 15995 Page 31



Bat. Sim Center, Ft. Drum NY BSCANMEND

Functional Performance Test Checklist - Packaged Air Cool ed Chiller

For Chiller: CH- 1 &CH- 2
Chiller inlet pressure (psig)

Chiller outlet pressure (psig)

3. Verify chiller anperage each phase and vol tage phase-to-phase and
phase-t o- ground.

PHASE 1 PHASE 2 PHASE 3
Anper age
Vol t age
Vol t age
Vol tage to ground

4. Record the follow ng information:

Anbi ent dry bulb tenperature degrees F
Anbi ent wet bul b tenperature degrees F
Entering chilled water tenperature degrees F
Leaving chilled water tenperature degrees F

5. Unusual vibration, noise, etc

6. Certification: W the undersigned have witnessed the above functiona
performance tests and certify that the itemtested has nmet the performance
requirenents in this section of the specifications.

Si gnature and Date

Contractor's Chief Quality Control Representative

Contractor's Mechani cal Representative

Contractor's Electrical Representative

Contractor's Testing, Adjusting and Bal anci ng Representative

Contractor's Controls Representative

Contracting Oficer's Representative

Usi ng Agency's Representative
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Bat. Sim Center, Ft. Drum NY BSCANMEND

Functional Performance Test Checklist - Air Cooled Condensing Unit
For Condensing Unit: Conputer Unit, Dry Cool er

1. Functional Perfornmance Test: Contractor shall denpbnstrate operation
of refrigeration systemas per specifications including the follow ng:
Start building air handler to provide |oad for condensing unit. Activate
controls systemstart sequence as follows.

a. Start air handling unit. Verify control system energizes
condensing unit start sequence.

b. Shut off air handling equi pnent to verify condensing unit
de- energi zes.

c. Restart air handling equi pnent one nminute after condensing unit
shut down. Verify condensing unit restart sequence.

2. Verify condensing unit anperage each phase and vol tage phase to phase
and phase to ground.

PHASE 1 PHASE 2 PHASE 3
Anper age
Vol t age
Vol t age
Vol tage to ground

3. Record the follow ng information:

Anbi ent dry bulb tenperature degrees F
Anbi ent wet bul b tenperature degrees F
Suction pressure psi g
Di scharge pressure psi g

4. Unusual vibration, noise, etc

5. Certification: W the undersigned have wi tnessed the above functiona
performance tests and certify that the itemtested has nmet the performance
requirenents in this section of the specifications.

Si gnature and Date

Contractor's Chief Quality Control Representative

Contractor's Mechani cal Representative
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Bat. Sim Center, Ft. Drum NY

Functional Performance Test Checklist - Air Cooled Condensing Unit

For Condensing Unit: Conputer Unit, Dry Cool er

Contractor's Electrical Representative Representative

BSCANVEND

Contractor's Testing, Adjusting and Bal anci ng

Contractor's Controls Representative

Contracting Oficer's Representative

Usi ng Agency's Representative
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Bat. Sim Center, Ft. Drum NY BSCANMEND

Functional Performance Test Checklist - Hot Water Boiler
For Boiler: B- 1, B- 2, B- 3, B- 4

1. Functional Perfornmance Test: Contractor shall denpbnstrate operation
of hot water system as per specifications including the following: Start
bui | di ng heating equi pment to provide load for boiler. Activate controls
system boiler start sequence as foll ows.

a. Start hot water punp and establish hot water flow. Verify boiler
hot water proof-of-flow switch operation

b. Verify control system energizes boiler start sequence.

c. Verify boiler senses hot water tenperature bel ow set point and
control system activates boiler start.

d. Shut off building heating equipnent to renove | oad on hot water
system Verify boiler shutdown sequence is initiated and acconplished after
| oad is renoved

2. Verify boiler inlet/outlet pressure reading, conpare to Test and
Bal ance (TAB) Report, boiler design conditions, and boiler manufacturer's
perfornmance dat a.

DESI GN TAB ACTUAL

Boiler inlet pressure (psigQ)
Boil er outlet pressure (psiQg)
Boiler flowrate (gpm
Fl ue-gas tenperature at boiler outlet
Percent carbon dioxide in flue-gas
Draft at boiler flue-gas exit
Draft or pressure in furnace
Stack enission pollutants
concentration
Fuel type
Conbustion efficiency

3. Record the follow ng information:
Anbi ent tenperature degrees F
Entering hot water tenperature degrees F
Leavi ng hot water tenperature degrees F

4. Verify tenperatures initem3 are in accordance with the reset
schedul e.

5. Verify proper operation of boiler safeties.
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Bat. Sim Center, Ft. Drum NY BSCANMEND

Functional Performance Test Checklist - Hot Water Boiler
For Boiler: B- 1, B- 2, B- 3, B- 4

6. Unusual vibration, noise, etc.

7. Visually check refractory for cracks or spalling and refractory and
tubes for flanme inpingenment.

8. Certification: W the undersigned have w tnessed the above functional
performance tests and certify that the itemtested has nmet the performance
requirenents in this section of the specifications.

Si gnature and Date

Contractor's Chief Quality Control Representative

Contractor's Mechani cal Representative

Contractor's Electrical Representative

Contractor's Testing, Adjusting and Bal anci ng Representative

Contractor's Controls Representative

Contracting O ficer's Representative

Usi ng Agency's Representative
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Bat. Sim Center, Ft. Drum NY BSCANMEND

Functional Performance Test Checklist - Unit Heaters

The Contracting Officer will select unit heaters to be spot-checked during
the functional performance test. Al Units Heaters shall be checked.

1. Functional Perfornmance Test: Contractor shall denpbnstrate operation
of selected unit heaters as per specifications including the follow ng:

a. Verify unit heater response to roomtenperature set point
adjustnment. Changes to be heating set point to heating set point mnus 10
degrees and return to heating set point.

b. Check bl ower fan speed. rpm

c. Check heating node inlet air tenperature. Check heating node
inlet air tenperature. degrees F

d. Check heating node outlet air tenperature. Check heating node
outlet air tenperature. degrees F

2. Certification: W the undersigned have wi tnessed the above functiona
performance tests and certify that the itemtested has nmet the performance
requirenents in this section of the specifications.

Si gnature and Date

Contractor's Chief Quality Control Representative

Contractor's Mechani cal Representative

Contractor's Electrical Representative

Contractor's Testing, Adjusting and Bal anci ng Representative

Contractor's Controls Representative

Contracting Oficer's Representative

Usi ng Agency's Representative
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Bat. Sim Center, Ft. Drum NY BSCANMEND

Functional Performance Test Checklist - Conputer Room Unit
For Conputer Room Unit: Al Conputer Units

1. Functional Performance Test: Contractor shall verify operation of
conputer roomunit as per specification including the foll ow ng:

a. Systemsafeties allow start if safety conditions are net.
b. Verify cooling and heating operation by varying thernostat set

poi nt from space set point to space set point plus 10 degrees, space set
poi nt minus 10 degrees, and returning to space set point.

c. Verify humdifier operation by varying hum di stat set point from
space set point to space set point plus 20 percent RH, and returning to
space set point.

d. Verify that airflowis within +10/-0 percent of design airflow

e. Verify unit shut down during fire event initiated by snoke/ heat
sensors.

2. Certification: W the undersigned have witnessed the above functiona
performance tests and certify that the itemtested has nmet the performance
requirenents in this section of the specifications.

Si gnature and Date

Contractor's Chief Quality Control Representative

Contractor's Mechani cal Representative

Contractor's Electrical Representative

Contractor's Testing, Adjusting and Bal anci ng Representative

Contractor's Controls Representative

Contracting Oficer's Representative

Usi ng Agency's Representative
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Bat. Sim Center, Ft. Drum NY BSCANMEND

Functi onal Performance Test Checklist - HVAC Controls

For HVAC System  Main Building H/AC System ("Front End") and Each Air
Handl i ng Unit

The Contracting Officer will select HVAC control systens to undergo
functional performance testing. The nunber of systens shall not exceed 10
percent.

1. Functional Performance Test: Contractor shall verify operation of
HVAC controls by performng the follow ng tests:

a. Verify that controller is nmaintaining the set point by nanually
neasuring the controlled variable with a thernonmeter, sling psychroneter,
i nclined manonmeter, etc.

b. Verify sensor/controller conbination by nanually nmeasuring the
controll ed medium Take readi ngs fromcontrol panel display and conpare
readi ngs taken nanually. Record all readings.

Sensor
Manual neasur enment
Panel reading val ue

c. Verify systemstability by changing the controller set point as
fol | ows:

(1) Air tenperature - mnminus 12 degrees C (10 degrees F)
(2) Water tenperature - minus 12 degrees C (10 degrees F)
(3) Static pressure - 10 percent of set point

(4) Relative humidity - percent (RH)

The control system shall be observed for 10 minutes after the change in
set point. Instability or excessive hunting will be unacceptable.

d. Verify interlock with other HVAC control s.
e. Verify interlock with fire alarmcontrol panel
f. Verify interlock with EMCS

g. Change controller set point 10 percent with EMCS and verify
correct response.

2. Verify that operation of control systemconforns to that specified in
t he sequence of operation.

3. Certification: W the undersigned have witnessed the above functiona

performance tests and certify that the itemtested has nmet the performance
requirenents in this section of the specifications.
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Bat. Sim Center, Ft. Drum NY BSCANMEND

Functi onal Performance Test Checklist - HVAC Controls

For HVAC System  Main Building H/AC System ("Front End") and Each Air
Handl i ng Unit

Si gnature and Date

Contractor's Chief Quality Control Representative

Contractor's Mechani cal Representative

Contractor's Electrical Representative

Contractor's Testing, Adjusting and Bal anci ng Representative

Contractor's Controls Representative

Contractor's Officer's Representative

Usi ng Agency's Representative
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-- End of Section --
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DIRECT DIGITAL CONTROLS FOR HVAC (NETWORKED BUILDING CONTROLLER)
PART 1: GENERAL —

Presently, Fort Drum has a Base Wide Central Direct Digital Control System for over 70 buildings
inside the Fort. Their current system isa Trane Tracer Summit Direct Dgital Control System, whichis
able to monitor and control all their Networked building facilities for utilities; and Heating, Ventilation, and
Air Conditioning (HVAC), demands. The Central Control location is the Central Heat Shop located inside
Fort Drum. At present, communication is established by DiaUp Modem to each building. Itisan
absolute requirement that any approved system be based on ASHRAE/ANSI 1351995 (BACnet), and the
interface between the approved Control System and work be fully integited into the Base Wide existing
System; and interoperability be seamless and fully compatible.

Additionally, Contractor shall provide one complete DeskT op Work-Station capable of providing
building local control. The exact location placement inside thbuilding shall be as designated by the COR.

1.01 SECTION INCLUDES

Products Furnished But Not Installed Under This Section
Products Installed But Not Furnished Under This Section
Related Sections

Description

Approved Control System Contractor

Quality Assurance

System Performance

Submittals

Warranty

Ownership of Proprietary Material

“CTIEMMUO®>

1.02 PRODUCTSFURNISHED BUT NOT INSTALLED UNDER THIS SECTION

A. See other Contract Specifications Sections under 1500s series.

1.03 PRODUCTSINSTALLED BUT NOT FURNISHED UNDER THIS SECTION

A. See other Contract Specifications Sections under 1500s and 1600s series.

1.04 RELATED SECTIONS

A. The Genera Conditions of the Contract, Supplementary Conditions, and General Requirements
are apart of these Specifications and shal be used in conjunction with this Section as a part of
the Contract Documents. Consult them for further instructions pertaining to thiswork. The
Contractor is bound by the provisions of all other sections listed under this Contract.

1.05 DESCRIPTION

15951-1



1.06

1.07

General: The control system shall be asindicated and described in the Contract Plans and
Specifications.

Direct Digital Control (DDC) technology shall be used to provide the functions necessary
for control of mechanical systems on this project.

The control system shall accommodate simultaneous multiple user operation. Access to
the control system data should be limited only by operator password. Multiple users shall
have accessto all valid system data. An operator shall be able to log onto anywork-
station on the control system and have accessto all appropriate data.

The control system shall be designed such that each mechanical system will be ableto
operate under stand-alone control. As such, in the event of a network communication
failure, or the loss of any other controller, the control system shall continueto
independently operate under control.

Communication between the control panels and all workstations shall be over a high speed
network. All nodes on this network shall be peers. Te operator shall not have to know the
panel identifier or location to view or control an abject. Application Specific Controllers
shall be constantly scanned by the network controllers to update point information and
alarm information.

The Contractor shall provide hardware and software necessary to implement the functions
and sequences.

APPROVED CONTROL SYSTEM MANUFACTURER

A.

See paragraph above, under, PART 1: GENERAL

QUALITY ASSURANCE

A.

System Installer Qualifications

1 The Installer shall have an established working relationship with the Control
System Manufacturer of not less than three years.

2. The Installer shall have successfully completed Control System Manufacturer's
classes on the control system. The Installer shall presentfor review the
certification of completed training, including the hours of instruction and course
outlines upon request.

3. Theinstaller shall have an office within 125 miles of the project site and provide
24 hour response in the event of a customer cé.

Codes and Standards: Meet requirements of all applicable standards and codes, except
when more detailed or stringent requirements are indicated by the Contract Documents,
including requirements of this Section.

1. Underwriters Laboratories: Products shall be UL-916-PAZX listed.
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2.

3.

4.

National Electrical Code-- NFPA 70.
Federal Communications Commission- Part J.

ASHRAE/ANSI 135-1995 (BACnet)

All products used in this installation shall be new, currently under manufacture, and shall
be applied in similar installations for aminimum of 2 years. Thisinstallation shall not be
used as atest site for any new products unless explicitly approved by the Contracting
Officer Representative (COR) in writing prior to bid date. Spare parts shallbe available
for at least 5 years after completion of this contract.

108 SYSTEM PERFORMANCE

A.

Performance Standards. The system shall conform to the following:

1.

Graphic Display. The system shall display a graphic with a minimum of 20
dynamic poirts. All current data shall be displayed within 20 seconds of the
request.

Graphic Refresh. The system shall update al dynamic points with current data
within 30 seconds.

Object Command. The maximum time between the command of a binary object
by the operator and the reaction by the device shall be 10 seconds. Analog objects
shall start to adjust within 10 seconds.

Object Scan. All changes of state and change of analog values shall be
transmitted over the highspeed network such that any daf used or displayed at a
controller or work-station will be current, within the prior 60 seconds.

Alarm Response Time. The maximum time from when an object goesinto alarm
to when it is annunciated at the workstation shall not exceed 45 seconds.

Program Execution Frequency. Custom and standard applications shall be
capable of running as often as once every 5 seconds. The Contractor shall be
responsible for selecting execution times consistent with the mechanical process
under control.

Performance. Programmable Controllers shall be able to execute DDC PID
control loops at a selectable frequency from at least once every 5 seconds. The
controller shall scan and update the process value and output generated by this
calculation at this same frequency.

Multiple Alarm Annunciation. All workstations on the network shall receive
alarms within 5 seconds of each other.

Reporting Accuracy. Table 1 lists minimum acceptable reporting accuracies for
all values reported by the specified system.

15951-3



1.09

Tablel -- Reporting Accuracy

Measured Variable Reported Accuracy
Space temperature +0.5°C [+1°F]

Ducted air +1.0°C [£2°F]

Outside air +1.0°C [£2°F]

Water temperature +0.5°C [+1°F]

DeltaT +0.15°C[+0.25°F]
Relative humidity +5% RH

Water flow +5% of full scale

Air flow (terminal) +10% of reading *Note 1
Air flow (measuring stations) +5% of reading

Air pressure (ducts) +25Pa[+0.1"W.G|]

Air pressure (space) +3Pa[+0.01"W.G|]
Water pressure +2% of full scale *Note 2
Electrical Power 5% of reading *Note 3
Carbon Monoxide (CO) + 50 PPM

Carbon Dioxide (CO,) + 50 PPM

Note 1: (10%-100% of scale) (cannot read accurately below 10%)
Note 2: for both absolute and differential pressure
Note 3: * not including utilty supplied meters

SUBMITTALS

A.

Contractor shall provide shop drawings and manufacturers standard specification data
sheets on all hardware and software to be provided. No work may begin on any segment
of this project until submittals have been eviewed by the Government for conformity with
the plan and specifications. Seven (7) copies are required. All shop drawings shall be done
on MicroStation, or AutoCAD, and provided to the Owner on one 3.5” floppy diskette, or
aCD ROM.

Quantities of items submitted shall be reviewed by the Government. Such review shall not
relieve the contractor from furnishing quantities required for completion.

Provide the COR any additional information or data which is deemed necessary to
determine compliance wih these specifications or which is deemed valuable in
documenting the system to be installed.

Submit the following within 240 days of contract award:

1 A complete bill of materials of equipment to be used indicating quantity,
manufacturer and model rumber.

2. A schedule of all control valves including the valve size, model number (including
pattern and connections), flow, CV, pressure rating, and location.

3. A schedule of all control dampers. This shall include the damper size, pressure
drop, manufacturer and model number.

4, Provide manufacturers cut sheets for major system components. When

manufacturer's cut sheets apply to a product series rather than a specific product,
the data specifically applicable to the project shall be highlighted or cledy
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indicated by other means. Each submitted piece of literature and drawings shall
clearly reference the specification and/or drawing that the submittal is being
submitted to cover. Include:

Q@rPo0 oW

K.

Building Controllers

Custom Application Controllers

Application Specific Controllers

Operator Interface Computer

Portable Operator Workstation

Auxiliary Control Devices

Proposed control system riser diagram showing system configuration,
device locations, addresses, and cabling.

Detailed terminaion drawings showing al required field and factory
termination’s. Termina numbers shall be clearly labeled.

Points list showing all system objects, and the proposed English language
object names.

Sequence of operations for each system under contol. This sequence
shall be specific for the use of the Control System being provided for this
project.

Provide a BACnet Product Implementation Conformance Statement
(PICS) for each BACnet device type in the submittal.

Color prints of proposed graphics with alist of points for display.

Project Record Documents: Upon completion of installation submit three (3) copies of
record (as-built) documents. The documents shall be submitted for approval prior to final
completion and include:

1 Project Record Drawings- These shall be as-built versions of the submittal shop
drawings. One set of magnetic mediaincluding CAD .DWG or .DGN drawing
files shall also be provided.

2. Testing and Commissioning Reports and Checklists.

3. Operating and Maintenane (O & M) Manual - These shall be asbuilt versions of
the submittal product data. In addition to that required for the submittals, the O &
M manual shall include:

a

b.

Names, address and 24-hour tel ephone numbers of Contractorsinstalling
equipment, and the control systems and service representative of each.
Operators Manual with procedures of operating the control systems
including logging on/off, alarm handling, producing point reports, trending
data, overriding computer control, and changing set poits and other
variables.

Programming Manual with a description of the programming language
including syntax, statement descriptions including algorithms and
calculations used, point database creation and modification, program
creation and modification, and use of the editor.

Engineering, Installation and Maintenance Manual(s) that explains how to
design and install new points, panels, and other hardware; preventative
maintenance and calibration procedures; how to debug hardware

problems; and how to regeir or replace hardware.
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1.10 WARRANTY

A.

A listing and documentation of all custom software created using the
programming language including the point database. One set of magnetic
media containing files of the software and database shall also be provided
One set of magnetic media containing files of all colomgraphic screens
created for the project.

A list of recommended spare parts with part numbers and supplier.
Complete original issue documentation, installation and maintenance
information for all third paty hardware provided including computer
equipment and sensors.

Complete original issue diskettes for all software provided including
operating systems, programming language, operator workstation
software, and graphics software.

Licenses, Guarantee, and Warrantee documents for al equipment and
systems.

Recommended preventive maintenance procedures for all system
components including a schedul e of tasks (inspection, cleaning,
calibration, etc.), time between tasks, and task descriptions.

Training Manuals: The Contractor shall provide a course outline and training manuals for
all training classes at least six weeks prior to the first class. The Government reserves the
right to modify any or all of the training course outline and training matedls. Review and
approval by the Government shall be completed at |east 5 weeks prior to first class.

Warrant all work as follows:

1.

Labor & materialsfor control system specified shall be warranted free from

defects for a period of twelve (12) months after final completion acceptance by the

Owner. Control System failures during the warranty period shall be adjusted,

repaired, or replaced at no charge or reduction in service to the Government. The
Contractor shall respond to the Govenment’s request for warranty service within

24 hours during customary business hours.

At the end of the final startup/testing, if equipment and systems are operating
satisfactorily to the Government, the Government Representatives shall sign
certificates certifying that the control system's operation has been tested and
accepted in accordance with the terms of this specification. The date of
Government’s acceptance shall be the start of warranty.

Operator work-station software, project specific sdtware, graphics, database, and
firmware updates shall be provided to the Government at no charge during the

warranty period. Written authorization by the Government must, however, be
granted prior to the installation of such changes.

111 OWNERSHIP OF PROPRIETARY MATERIAL

A.

All project devel oped hardware and software shall become the property of the Owner.
These include but are not limited to:

1
2.

Project graphic images,
Record drawings,
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3. Project database,
4, Job-specific application programming ©de,
5. All documentation.

PART 2: PRODUCTS

201

2.02

2.03

SECTION INCLUDES

Acceptable Manufacturers
Operator Interface

System Software

Building Controllers

Custom Application Controllers
Application Specific Controllers
Communications

Input/Output Interface

Auxiliary Control Devices

TIOTmMUOmR

ACCEPTABLE MANUFACTURERS
A. See paragraph above, PART 1: GENERAL

OPERATOR INTERFACE

A. Operator Interface. Furnish one (1) PC based workstations. Each of these work-stations
shall be able to access all infommation in the system. These workstations shall reside on
the same high speed network as the building controllers, and also be able to dial into the
system. Provide Modem for diatup.

B. Work-station information access shall use the BACnet Protocol. @mmunication shall use
the 1SO 8802-3 (Ethernet) or ARCNET (ASTM 878.1) Physical/Data Link layer protocol.
Remote communications shall use the BACnet Point to Point Physical/Data Link Layer
Protocol.

C. Hardware. Each operator work-station shall congst of the following:

1 Personal Computer. Furnish IBM compatible PCs as shown on the drawings. The
CPU shall be aminimum of an Intel Pentium and operate at a minimum of 500
MHz. A minimum of 128 Megabytes of RAM, one 1.44 Megabytes 3.5 inch
diskettedrive, 32X CD ROM drive, and a 10 Gigabyte hard disk with a minimum
access time of 12 milliseconds shall be provided. A two button mouse will aso be
provided. Furnish all required serial, parallel, and network communication ports,
and all cablesfor proper system operation. The PC shall have a minimum of a
17" SVGA monitor.

2. Modems. Furnish auto-dial telephone modems and associated cables as required
for communication to remote buildings, and work stations. The modem shall
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transmit at aminimumof 56.6 K baud, and communicate over voicegrade
telephone lines.

Printers. Each work station shall have 1 printers, with tractor feed, and associated
cables. Each printer shall be capable of a minimum 160 characters per second
operation and be comtible with standard parallel or serial communications.
Supply one box of minimum 2000 sheets of printer paper and two (2) printer
ribbons or cartridges.

BACnet. The PCWS shall usethe Read (Initiate) and Write (Execute) Services as
defined in Clauses 15.5 and 15.8, respectively, of ASHRAE Standard 13595, to
communicate with BACnet objectsin the internetwork. Objects supported shall
include: Analog input, analog output, analog value, binary input, binary output,
binary value, device.

D. System Software

1.

Operating System. Furnish acommercially available, concurrent multitasking
operating system. The operating system shall also support the use of other
common software applications that operate under DOS or Microsoft Windows.
Acceptable operating systems are Windows NT, and Windows 2000.

System Graphics. The Operator Work-station software shall be graphically
oriented. The system shall allow display of up to 10 graphic screens at once for
comparison and monitoring of system status. Provide a method for the operator to
easily move between graphic displays and change the size and location of graphic
displays on the screen. The system graphics shall be able to be modified while on
line. An operator with the proper password level shallbe able to add, delete, or
change dynamic points on a graphic. Dynamic points shall include analog and
binary values, dynamic text, static text, and animation files. Graphics shall have
the ability to show animation of equipment.

a Custom Graphics. Custom graphic files shall be created with the use of
commonly available graphics packages such as PC Paint. The graphics
generation package shall create and modify graphics that are saved in
industry standard formats such as PCX, BMP, GIF and JPEG. The
graphics generation package shall also provide the capability of capturing
or converting graphics from other programs such as Designer, or
AutoCAD.

b. Graphics Library. Furnish acomplete library of standard HVAC
equipment such as chillers, boilers, ar handlers, terminals, fan coils, and
unit ventilators. Thislibrary shall also include standard symbols for other
equipment including fans, pumps, coils, valves, piping, dampers, and
duct-work. The library shall be furnished in afile format compatible wth
the graphics generation package program.

C. Engineering Units. Allow for selection of the desired engineering units
(i.e. Inch pound or Sl) in the system. Unit selection shall be able to be
customized by locality to select the desired units for esa measurement.

Engineering units on this project shall be: Standard Inch Pound.
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System Applications. Each workstation shall provide operator interface and offline
storage of system information. Provide the following applications at each worstation.

1 Automatic System Database Save and Restore. Each workstation shall store on
the hard disk a copy of the current database of each building controller. This
database shall be updated whenever a change is made in any panel in the system.
The storage of this data shall be automatic and not require operator intervention.
In the event of a database loss in a building management panel, the first work
station to detect the loss shall automatically restore the database for that panel.

2. Manual Database Save and Restore. A system operator with the proper password
clearance shall be able to archive the database from any system panel and store on
magnetic media. The operator shall also be able to clear a panel database and
manually initiate a downloadof a specified database to any panel in the system.

3. System Configuration. The workstation software shall provide a graphical
method of configuring the system. The user with proper security shall be able to
add new devices, and assign modemsto deices. This shall alow for future
system changes or additions.

4, On-Line Help. Provide a context sensitive, on line help system to assist the
operator in operation and editing of the system. On line help shall be available for
all applications and shall provide the relevant data for that particular screen.
Additional help information shall be available through the use of hypertext.

5. Security. Each operator shall be required to log on to the system with a user name
and password in order to view,edit, add, or delete data. System security shall be
selectable for each operator. The system supervisor shall have the ability to set
passwords and security levelsfor all other operators. Each operator password
shall be able to restrict the operators aaess for viewing and/or changing each
system application, full screen editor, and object. Each operator shall
automatically be logged off of the system if no keyboard or mouse activity is
detected. This auto logoff time shall be set per operator passwordAll system
security data shall be stored in an encrypted format.

6. System Diagnostics. The system shall automatically monitor the operation of al
work-stations, printers, modems, network connections, building management
panels, and controllers. Thefailure of any device shall be annunciated to the
operator.

7. Alarm Processing. Any object in the system shall be configurable to alarm in and
out of normal state. The operator shall be able to configure the alarm limits,
warning limits, states, and reactions for each object in the system.

a Alarm Reactions. The operator shall be able to determine what actions, if
any, are to be taken, by object (or point), during an alarm. Actions shall
include logging, printing, starting programs, displaying mesages, dialing
out to remote stations, paging, providing audible annunciation or
displaying specific system graphics. Each of these actions shall be

configurable by workstation and time of day. An object in alarm that has
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10.

11.

12.

13.

not been acknowledged within an perator specified time period shall be
re-routed to an alternate operator specified alarm receipt device.

b. Binary Alarms. Each binary object shall be set to alarm based on the
operator specified state. Provide the capability to disable alarming when
the associated equipment is turned off or is being serviced.

C. Analog Alarms. Each analog object shall have both high and low alarm
limits and warning limits. Alarming must be able to be automatically and
manually disabled.

Trend Logs. The operaor shall be able to define a custom trend log for any data
in the system. This definition shall include interval, startime, and stop-time.
Trend intervals of 1, 5, 15, 30, and 60 minutes as well as once a shift (8 hours),
once aday, once aweek, andonce a month shall be selectable. All trends shall
start based on the hour. Each trend shall accommodate up to 64 system objects.
The system operator with proper password shall be able to determine how many
samples are stored in each trend. Trend datashall be sampled and stored on the
Building Controller panel and be archived on the hard disk. Trend data shall be
able to be viewed and printed from the operator interface software. Trends must
be viewable in atext based format or graphically. They shdl also be storablein a
tab delimited ASCII format for use by other industry standard word processing
and spreadsheet packages.

Dynamic Graphical Charting. The operator shall be able to select system values
to be charted in real time. Up to three\alues at one time can be selected for each
chart. Thetype of chart (bar, line, 3-D, etc.) shall be selectable.

Alarm and Event Log. The operator shall be able to view all logged system
alarms and events from any location in the system. Events shdlbe listed
chronologically. An operator with the proper security level may acknowledged
and clear larms. All that have not been cleared by the operator shall be archived
to the hard disk on the workstation.

Object and Property Status and Control. Provide a method for the operator with
proper password protection to view, and edit if applicable, the status of any object
and property in the system. These statuses shall be available by menu, on
graphics, or through custom programs.

Clock Syndironization. Thereal time clocksin all building control panels and
work-stations shall be synchronized on command of an operator. The system shall
also be able to automatically synchronize all system clocks, daily from any
operator designated device inthe system. The system shall automatically adjust
for daylight savings and standard time if applicable.

Reports and Logs. Provide a reporting package that allows the operator to select,
modify, or create reports. Each report shall be definable ago data content,

format, interval, and date. Report data shall be archived on the hard disk for
historical reporting. Provide the ability for the operator to obtain real time logs of
designated lists of objects. Reports and logs shall be stored on thd>C hard disk in

aformat that is readily accessible by other standard software applications
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including spreadsheets and word processing. Reports and logs shall be readily
printed to the system printer. The operator shall be able to designate reports that
shall be printed or stored to disk at selectable intervals.

a Custom Reports: Provide the capability for the operator to easily define
any system datainto adaily, weekly, monthly, or annual report. These
reports shall be time and date stamped andshall contain a report title and
the name of the facility.

b. Standard Reports. The following standard system reports shall be
provided for this project. These reports shall be readily customized to the
project by the owner.

i Electrical Meter Report:  Provide a monthly report showing the
daily electrical consumption and peak electrical demand for each
building meter. Provide an annual (12 month) summary report
showing the monthly electrical consumption and peak demand
for each meter.

ii. Gas Meter Report: Provide a monthly report showing the daily
natural gas consumption for each meter. Provide an annual (12
month) report that shows the monthly consumption for each
meter.

iii. Weather Data Report: Provide a monthly report showingthe
daily minimum, maximum and average outdoor air temperature
and the number of heating and cooling degree days for each day.

Provide an annual (12 month) report showing the minimum,
maximum and average outdoor air temperature for the month and
the number of heating and cooling degree days for the month.

iv. Tenant Override Reports: Provide a monthly report showing the
daily total timein hours that each tenant has requested after
hours HVAC and lighting services. Provide an annual summary
report that shows the override usage on a monthly basis.

V. ASHRAE Guideline 31996 Report: Provide adaily report that
shows the operating condition of each chiller asrequired by
ASHRAE Guideline 3. At minimum this report shall include:
(D) ChilledWater (or other fluid) inlet and outlet temperature
2 Chilled Water (or other fluid) flow
3 Chilled Water (or other fluid) inlet and outlet pressures
4 Evaporator refrigerant pressure and temperature
5 Condensor refrigerant pressure and liguid temperature
(6) Condensor water inlet and outlet temperatures
@) Condensor water flow
(8 Refrigerant levels
9 Qil pressure and temperature
(10)  Oil level (if applicable)

(11) Compressor refrigerant discharge temperature

(12)  Compressor refrigerant suction temperature
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(13) Manual entry field for addition of refrigerant
(14)  Manual entry field for addition of oil

(15) Manual entry field for vibration levels

(16.) Motor amperes per phase

(17.) Motor volts per phase

(18.) PPM refrigerant monitor levels

(19.) Purge exhaust time or discharge count

(20.)  Ambient temperatures (dry bulb and wet bulb)
(21) Date and time datalogged

Work-station Applications Editors. Each PC worlkestation shall support full screen editing
of all systemapplications. Provide editors for each application at the PC workstation.
The applications shall be downloaded and executed at the appropriate controller panels.

1.

Controller. Provide afull screen editor for each type controller and application,
that shall allow the operator with proper password to view and change the
configuration, name, control parameters, and system setpoints.

Scheduling. An editor for the scheduling application shall be provided at each
work-station. Provide a monthly cdendar for each schedule. Exception schedules
and holidays shall be shown clearly on the calendar. Provide a method for
allowing several related objectsto follow a schedule. The advance and delay time
for each object shall be adjustable from this maste schedule.

a An operator with proper password level shall be able to modify the
schedule. Schedules shall be able to be easily copied between objects
and/or dates.

Equipment Coordination. Provide afull screen editor that allows equipment to be
grouped for proper operation as specified in the sequence of operations. This shall
include the coordination of VAV boxes with their associated Air Handling
Equipment.

Chiller System - The chiller plant control application shall be configured usig a
full screen editor and shall provide operating status for the system. The display
snal include:

System mode of the chiller plant
Chiller enable/disable status

System supply water setpoint

System supply and return water temperature
System Chilled water pump status
System Chilled water flow

Bypass pipe flow rate (if applicable)
Current chiller plant control operation
Add information

Subtract information

System failure information

Chiller failure information

Rotation information

STATTS@ o0 o
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0.

Override capabilities to force an add control, subtract control, or change
of sequence.
Remove a chiller from a sequence temporarily for service purposes.

Custom Application Programming. Provide the tools to create, modify, andlebug
custom application programming. The operator shall be able to create, edit, and
download custom programs at the same time that all other system applications are
operating. The system shall be fully operable while custom routines are edited,
compiled, and downloaded. The programming language shall have the following
features:

a

The language shall be English language oriented and be based on the
syntax of programming languages such as BASIC. It shall allow for free
form or fill in the blank prggramming. Alternatively, the programming
language can be graphically-based using function blocks as long as blocks
are available that directly provide the functions listed below, and that
custom or compound function blocks can be created.

A full screen character editor/programming environment shall be
provided. The editor shall be cursor/mousedriven and allow the user to
insert, add, modify, and delete code from the custom programming. It
shall also incorporate word processing features such as cutpaste and
find/replace.

The programming language shall alow independently executing program
modules to be developed. Each module shall be able to independently
enable and disable other modules.

The editor/programming environment shall have a deugging/simulation
capability that allows the user to step through the program and to observe
any intermediate values and or results. The debugger shall also provide
error messages for syntax and execution errors.

The programming language shall suppat conditional statements

(IF/ THEN/EL SE/EL SE-IF) using compound Boolean (AND, OR, and
NOT) and/or relations (EQUAL, LESS THAN, GREATER THAN, NOT
EQUAL) comparisons.

The programming language shall support floating point arithmetic using
the following gerators: +, -, /, X, square root, and xy. The following
mathematical functions shall also be provided: natural log, log, absolute
value, and minimum/maximum value from alist of values.

The programming language shall have predefined variables that represent
clock time, day of the week, and date. Variablesthat provide interval
timing shall also be available. The language shall allow for computations
using these values.

The programming language shall have ability to predefined variables

representing the status and results of the System Software, and shall be
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ableto enable, disable, and change the values of BACnet objectsin the
system.

Portable Operator's Terminal. Furnish a Portable Operator's Terminal that shall be
capable of accesang all system data. This device may be connected to any point on the
system inter-network or may be connected directly to any controller for programming, set
up, and troubleshooting. BACnet. The Portable Operators Terminal shall use the Read
(Initiate) and Write (Execute) Services as defined in Clauses 15.5 and 15.8, respectively,
of ASHRAE Standard 135-95, to communicate with BACnet objects in the internetwork.
Objects supported shall include: Analog input, analog output, analog value, binary input,
binary output, binary value, device.

The Portable Operator's Terminal shall be an IBM compatible notebookstyle PC
including all software and hardware required. The PC shall contain at minimum:

350 MHz Intel Pentium Processor
64 MB RAM

4 Gbyte Hard File

3.5" 1.44 MB Floppy Disk Drive
16X CD ROM Drive

g0

204 SYSTEM SOFTWARE

A.

Furnish the following applications software for building and energy management. All
software applications shall reside and run in the system controllers. Editing of
applications shall occur at the operator work-station.

System Security
1 User access shall be secured using individual security passwords and user names.
2. Passwords shall restrict the user to only the objects, applications, and system

functions as assigned by the system manager.
3. User logon/logoff attempts shall be recorded.

4, The system shall protect itself from unauthorized use by automatically logging off
following the last keystroke. The delay time shall be user definable.

Scheduling. Provide the capability to schedule each object or group of objectsin the
system. Each of these schedules shall include the capahility for start, stop, optimal start,
optimal stop, and night economizer actions. Each schedule may consist of up to 10 events.
When a group of objects are scheduled together, provide the capability to define advances
and delays for each member. Each schedule shall consist of the following:

1 Weekly Schedule. Provide separate schedules for each day of the week.

2. Exception Schedules. Provide the ahility for the operator to designate any day of
the year as an exception schedule. This exception schedule shall override the
standard schedule for that day. Exception schedules may be defined up to a year
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in advance. Once an exception schedule is executed it will be discarded and
replaced by the standard schedule for that day of the week.

3. Holiday Schedules. Provide the capability for the operator to define up to 99
special or holiday schedules. These schedules may be pleed on the scheduling
calendar and will be repeated each year. The operator shall be able to define the
length of each holiday period.

4, Optimal Start/Stop. The scheduling application outlined above shall support an
optimal start/stop algorithm. This shall calculate the thermal characteristics of a
zone and start the equipment prior to occupancy to achieve the desired space
temperature at the specified occupancy time. The algorithm shall calculate
separate sets of heating and cooling rates for zoneghat have been unoccupied for
less then and greater than 24 hours. Provide the ability to modify the start/stop
algorithm based on outdoor air temperature. Provide an early start limit in
minutes to prevent the system from starting before an operator deermined time
limit.

Alarm Reporting. The operator shall be able to determine the action to be taken in the
event of an alarm. Alarms shall be routed to the appropriate workstations based on time
and other conditions. An alarm shall be able to stat programs, be logged in the event log,
printed, generate custom messages graphics.

Remote Communications. The system shall have the ability to dial out in the event of an
alarm. Receivers shall include PC Workstations, and Alphanumeric pagers. The alarm
message shall include the name of the calling location, the device that generated the alarm,
and the alarm message itself. The operator shall be ably to remotely access and operate
the system using dial up communications in the same format ananethod used on site
under section 2.1 (Operator Interface).

Demand Limiting.

1 The demand limiting program shall monitor building power consumption from
signals generated by a pulse generator (provided by others) mounted at the
building power mete, or from a watt transducer or current transformer attached to
the building feeder lines.

2. The demand limiting program shall be based on a predictive sliding window
algorithm. The sliding window duration and sampling interval shall be set equal to
that of the local Electrical Utility.

3. Control system shall be capable of demand limiting by resetting HVAC system
set-points to reduce load while maintaining Indoor Air Quality (humidity, VOC,
C0O2) and comfort control in the space.

4, Input capability shall also be provided for an endof-billing period indication.

Maintenance Management. The system shall monitor equipment status and generate
mai ntenance messages based upon user designated run time, starts, and/or calendar date
[imits.
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Chiller Sequencing: Provide applications software to properly sequence the chiller plant to
minimize energy use. This application shall perform the following functions:

1 The chiller plant control application shall have the ability to control a maximum of
25 chillers of any type including centrifugal, helirotor, scroll, reciprocating and
absorption machines as detailed in the sequence of operations.

2. This application shall be able to control both constant and variable flow systems
aswell asparallel, series and decoupled piping configurations.

3. The chiller plant control application shall be able to control multiple chiller plants
per site.
4, Diagnostics/Protection- The chiller plant application program shall be able to

integrate individual chiler diagnosticsinto control action decisions.

5. Event Processing- All chiller plant control and status events shall be recorded, at
the operator’s selection, in the building management system event log to facilitate
troubleshooting.

6. Alarm Indications - The chiller plant control status screens shall display chiller
plant and individual chiller alarm messages.

PID Control. A PID (proportional-integral-derivative) algorithm with direct or reverse
action and anti-wind-up shall be supplied. The algorithm shall calculate atimevarying
analog value used to position an output or stage a series of outputs. The controlled
variable, set-point, and PID gains shall be user-selectable. The setpoint shall optionally
be chosen to be areset schedule.

Staggered Start. This application shall prevent all controlled equipment from
simultaneously restarting after a power outage. The order in which equipment (or groups
of equipment) is started, along with the time delay between starts shall be usesel ectable.

System Calculations. Provide software to alow instantaneous power (e.g. KW), flow
rates (e.g. L/s[GPM]) to be accumulated and converted to energy usage data. Provide an
algorithm that calculates a dlidingwindow KW demand value. Provide an é&gorithm that
calculates energy usage and weather data (heating and cooling degree days). These items
shall all be available for daily, previous day, monthly and the previous month.

Anti-Short Cycling. All binary output points shall be protected fom short cycling. This
feature shall allow minimum ontime and off-time to be selected.

205 BUILDING CONTROLLERS

A.

General. Provide Building Controllersto provide the performance specified in section 1 of
thisdivision. Each of these panels sha meet the following requirements.

1 The Building Automation System shall be composed of one or more independent,
stand-alone, microprocessor based Building Controllers to manage the global

strategies described in System software section.
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2.06

2. The Buildng Controller shall have sufficient memory to support its operating
system, database, and programming requirements.

3. The controller shall provide a communications port for connection of the Portable
Operators Terminal using Point to Point BACnet phystal/data link layer protocol
or a connection to the internetwork.

4, The operating system of the Controller shall manage the input and output
communications signals to allow distributed controllers to share real and virtual
point information and allow @ntral monitoring and alarms.

5. Controllersthat perform scheduling shall have areal time clock.
6. Data shall be shared between networked Building Controllers.
7. The Building Controller shall continually check the status of its processor and

memay circuits. If an abnormal operation is detected, the controller shall:

a Assume a predetermined failure mode.
b. Generate an alarm notification.
8. BACnet. The Building Controller shalluse the Read (Initiate) and Write

(Execute) Services as defined in Clauses 15.5 and 15.8, respectively, of ASHRAE
Standard 135-95, to communicate with BACnet objects in the internetwork.
Objects supported shall include: Analog input, analog output, binary input,
binary output, device.

Communications. EachBuilding Controller shall reside on a BACnet intemetwork using
the 1SO 8802-3 (Ethernet) or ARCNET (ASTM 878.1) Physical/Data Link layer protocol.
Each Building Controller shall also perform routing to a network of Custom Application

and Application Specific Controllers.

Environment. Controller hardware shall be suitable for the anticipated ambient conditions.
Controller used in conditioned ambient shall be mounted in an enclosure, and shall be rated
for operation at 0 Cto 50 C (32 Fto 120 F).

Serviceability. Provide diagnostic LEDs for power, communications, and processor. All
wiring connections shall be made to field removable, modular terminal strips or to a
termination card connected by aribbon cable.

Memory. The Building Controler shall maintain all BIOS and programming information
in the event of a power lossfor at least 72 hours.

Immunity to power and noise. Controller shall be able to operate at 90% to 110% of
nominal voltage rating and shall perform an orderly shutdown below 80% nominal
voltage.

CUSTOM APPLICATION CONTROLLERS
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2.07

General. Provide Custom Application Controllers to provide the performance specified in
section 1 of thisdivision. Each of these panels shall meet the following requirements.

1 The Building Automation System shall be composed of one or more independent,
stand-alone, microprocessor based Building Controllers to manage the local
strategies described in System software section.

2. The Controller shall have sufficient memory to suport its operating system,
database, and programming requirements.

3. Controllersthat perform scheduling shall have areal time clock.

4, The operating system of the Controller shall manage the input and output
communications signals to allow distriluted controllersto share real and virtual
point information and allow central monitoring and alarms.

5. Data shall be shared between networked Controllers.

6. The Controller shall continually check the status of its processor and memory
circuits. If an abnormal operation is detected, the controller shall:

a Assume a predetermined failure mode.
b. Generate an alarm notification.

Environment. Controller hardware shall be suitable for the anticipated ambient conditions.

1 Controllers used oudoors and/or in wet ambient shall be mounted within NEMA 4
Type waterproof enclosures, and shall be rated for operation at-40 C to 65 C (-40
Fto 150 F).

2. Controller used in conditioned ambient shall be mounted in NEMA 1 Type rated

enclosures, and shell be rated for operation at 0 Cto 50 C (2 Fto 120 F).

Keypad. A loca keypad and display shall be provided where specified in the sequence of
operations or pointslist. Keypad shall be provided for interrogating and editing data. An
optional system security password shall be available to prevent unauthorized use of the

keypad and display.

Serviceability. Provide diagnostic LEDs for power, communications, and processor. All
wiring connections shall be made to field removable, modular termél strips or to a
termination card connected by aribbon cable.

Memory. The Controller shall maintain all BIOS and programming information in the
event of apower lossfor at least 72 hours.

Immunity to power and noise. Controller shall be ab# to operate at 90% to 110% of
nominal voltage rating and shall perform an orderly shutdown below 80% nominal
voltage.

APPLICATION SPECIFIC CONTROLLERS
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2.08

General. Application specific controllers (ASC) are microprocessoibased DDC
controllers which through hardware or firmware design are dedicated to control a specific
piece of equipment. They are not fully user programmable, but are customized for
operation within the confines of the equipment they are designed to serve.

1 Each ASC shall be capable of stand-alone operation and shall continue to provide
control functions without being connected to the network.

2 Each ASC will contain sufficient 1/0O capacity to control the target system.

Environment. The hardware shall be suitable br the anticipated ambient conditions.

1. Controllers used outdoors and/or in wet ambient shall be mounted within NEMA 4
Type waterproof enclosures, and shall be rated for operation at-40 C to 65 C (-40
Fto 150 F).

2. Controller used in conditioned anbient shall be mounted in NEMA 1 Type rated
enclosures, and shall be rated for operation at 0 C to 50 C (32 Fto 120 F).

Serviceability. Provide diagnostic LEDs for power, and communications. All wiring
connections shall be made to field removablemodular terminal strips or to atermination
card connected by aribbon cable.

Memory. The Application Specific Controller shall maintain al BIOS and programming
information in the event of a power lossfor at least 90 days.

Immunity to Power and noise. Controller shall be able to operate at 90% to 110% of
nominal voltage rating and shall perform an orderly shutdown below 80%.

Transformer. Power supply for the ASC must be rated at minimum of 125% of ASC
power consumption, and shall be fised or current limiting type.

COMMUNICATIONS

A.

This project shall comprise a BACnet internetwork. All PC Workstations and Building
Controller components shall meet ASHRAE / ANSI Standard 1351995, BACnet.

Each BACnet device shall operateon the BACnet physical/data link protocols specified for
that device as defined earlier in this section

The controls Contractor shall provide all communication media, connectors, repeaters,
hubs, and routers necessary for the internetwork.

All Building Controllers shall have a communications port for connections with the

operator interfaces. This may be either an RS232 port for Point to Point connection or a
network interface node for connection to the Ethernet or ARCNET network.
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2.09

G.

Remote opeator interface viaa 56.6 Kb or faster baud modem shall alow for
communication with any and all controllers on this network as described in F below.

Communications services over the internetwork shall result in operator interface and value
passing that is transparent to the internetwork architecture as follows:

1 Connection of an operator interface device to any one controller on the
internetwork will allow the operator to interface with all other controllers asif that
interface were directly comected to the other controllers. Data, status
information, reports, system software, custom programs, etc., for all controllers
shall be available for viewing and editing from any one controller on the
internetwork.

2. All database values (i.e., points, software variable, custom program variables) of
any one controller shall be readable by any other controller on the internetwork.
This value passing shall be automatically performed by a controller when a
reference to a point name not located in that cotroller is entered into the
controller's database. An operator/installer shall not be required to set up any
communications services to perform internetwork value passing.

Thetime clocksin all controllers shall be automatically synchronized daily.

INPUT/OUTPUT INTERFACE

A.

Hard-wired inputs and outputs may tie into the system through Building, Custom, or
Application Specific Controllers.

All input points and output points shall be protected such that shorting of the point to
itself, another point, or ground will cause no damage to the controller. All input and
output points shall be protected from voltage up to 24V of any duration, such that contact
with this voltage will cause no damage to the controller.

Binary inputs shall allow the monitoring of on/off signals from remote devices. The binary
inputs shall provide awetting current of at least 12 mato be compatible with commonly
available control devices.

Pulse accumulation input points. This type of point shall conformnto al the requirements
of Binary Input points, and also accept up to 2 pulses per second for pulse accumulation,
and shall be protected against effects of contact bounce and noise.

Analog inputs shall alow the monitoring of low voltage (10 Vdc), current (4-20 ma), or
resistance signals (thermistor, RTD). Analog inputs shall be compatible with, and field
configurable to commonly available sensing devices.

Binary outputs shall provide for on/off operation, or a pulsed low voltage signal for pue
width modulation control. Binary outputs on custom and building controllers shall have-3
position (on/off/auto) override switches and status lights. Outputs shall be selectable for
either normally open or normally closed operation.

Analog outputsshall provide a modulating signal for the control of end devices. Outputs

shall provide either a(-10 Vdc or a4-20 masignal as required to provide proper control
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of the output device. Analog outputs on building or custom programmable controllers
snall have status lights and a 2-position (auto/manual) switch and manually adjustable
potentiometer for manual override.

210 AUXILIARY CONTROL DEVICES

A

Motorized dampers, unless otherwise specified el sewhere, shall be asfollows:

1.

Damper frames shall be 16 gauge galvanized sheet metal or 1/8" extruded
aluminum with reinforced corner bracing.

Damper blades shall not exceed 8" in width or 48" in length. Blades are to be
suitable for medium velocity performance (2,000 fpm). Blades shall be not les
than 16 gauge.

Damper shaft bearings shall be as recommended by manufacturer for application.
All blade edges and top and bottom of the frame shall be provided with
compressible seals. Side seals shall be compressible stainless steel. The blde
seals shall provide for amaximum leakage rate of 10 CFM per square foot at 2.5"
w.c. differential pressure.

All leakage testing and pressure ratings will be based on AMCA Publication 500.

Individual damper sections shall not be larger than 8" x 60". Provide aminimum
of one damper actuator per section.

Control dampers shall be parallel or opposed blade type.

Electronic damper/valve actuators.

1

The actuator shall have electronic overload or digital rotation sensing circuitry to
prevent damage to the actuator throughout the rotation of the actuator.

Where shown, for powerfailure/safety applications, an internal mechanical,
spring return mechanism shall be built into the actuator housing.

All rotary spring return actuators shall be capable of both clockwise or counter
clockwise spring return operation. Linear actuators shall spring return to the
retracted position.

Proportional actuators shall accept a 0-10 VDC or 0-20 ma control signal and
provide a2-10 VDC or 4-20 ma operating range.

All 24 VAC/DC actuators shall operate on Class 2 wiring and shall not require
more than 10 VA for AC or more than 8 W for DC applications. Actuators
operating on 120 VAC or 230 VAC shall not required more than 11 VA.

All non-spring return actuators shall have an external manual gear release to allow
manual positioning of the damper when the actuator is not powered. Spring return
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actuators with more than 60 intlb. torque capacity shall have a manual crank for
this purpose.

7. All modulating actuators shall have an external, builtin switch to allow the
reversing of direction of rotation

8 Actuators shall be provided with a conduit fitting and a minimum 1m electrical
cable and shall be prewired to eliminate the necesity of opening the actuator
housing to make electrical connections.

9. Actuators shall be Underwriters Laboratories Standard 873 listed.

10. Actuators shall be designed for a minimum of 60,000 full stroke cycles at the
actuator's rated torque.

D. Control Valves

1 Control valves shall be tweway or threeway type for two-position or modulating
service as scheduled or shown.

2. Close-off (differential) Pressure Rating: Valve actuator and trim shall be
furnished to provide the following minimumlose-off pressure ratings:

a Water Valves:
i Two-way: 150% of total system (pump) head.
ii. Three-way: 300% of pressure differential between ports A and B
at design flow or 100% of total system (pump) head.
b. Steam Valves: 150% of operating (inlet) pessure.

3. Woater Valves:

a Body and trim style and materials shall be per manufacturer's
recommendations for design conditions and service shown, with equal
percentage ports for modulating service.

b. Sizing Criteria

i Two-position service: Linesize.

ii. Two-way modulating service: Pressure drop shall be equal to
twice the pressure drop through heat exchanger (load), 50% of the
pressure difference between supply and return mains, or 3 psi,
whichever is greater.

iii. Three-way Modulating Service: Pressure drop equal to twice the
pressure drop through the coil exchanger (load), 5 psi maximum.

iv. Valves 1/2" through 2" shall be bronze body or cast brass ANSI
Class 250, spring loaded, Teflon packing, quick opening for twe
position service. Twaeway valves to have replaceable
composition disc, or stainless steel ball.

V. 2-1/2" valves and larger shall be cast iron ANSI Class 125 with
guided plug and Teflon packing.
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4.

C. Water valves shall fail normally open or closed as scheduled on plans or
asfollows:

i Heating coilsin air handlers- normally open.
(all other heating control valves— normally closed)

ii. Chilled water control valves- normally closed.

iii. Other applications- as scheduled or as required by sequence of
operation.

d. Zone valves shall besized to meet the control application and they shall
maintain their last position in the event of a power failure.

Steam Valves:

a Body and trim materials shall be per manufacturer's recommendations for
design conditions and service. Linear portfor modulating service.

b. Sizing Criteria

i Two-position service: pressure drop 10% to 20% of inlet psig.

ii. Modulating service 15 psig or less: pressure drop 80% of inlet
psig.

iii. Modulating service 16 to 50 psig: pressure drop 50% of inlet
psig.

iv. Modulating service over 50 psig: pressure drop as scheduled on
plans.

TEMPERATURE SENSORS

1.

Temperature sensors shall be Resistance Temperature Device (RTD) or
Thermistor.

Duct sensors shall be rigid or averaging as shown. Averaging sensorshall be a
minimum of 1.5m [5 feet] in length.

Immersion sensors shall be provided with a separable stainless steel well.
Pressure rating of well isto be consistent with the system pressurein which it isto
beinstalled.

Space sensors shall be equipped with setpoint adjustment, override switch,
display, and/or communication port as shown on the drawings.

Provide matched temperature sensors for differential temperature measurement.
Differential accuracy shall be within 0.1 C (0.2 F).

HUMIDITY SENSORS

1.

Duct and room sensors shall have a sensing range of 20% to 80% with accuracy
of £5% R.H.
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2 Duct sensors shall be provided with a sampling chamber.

3. Outdoor air humidity sensors shall have a sensing range of 20% to 95% R.H. It
shall be suitable for ambient conditions 0f-40 Cto 75 C (-40 Fto 170 F).

4, Humidity sensor's drift shall not exceed 1% of full scale per year.

STATIC PRESSURE SENSORS
1 Sensor shall have linear output signal. Zero and span shall be fieleadjustable.

2. Sensor sensing elements shall withstand continuous operating conditions plus or
minus 50% greater than calibrated span without damage.
3. Water pressure sensor shall have stainless steel diaphragm construction, proof

pressure of 150 psi minmum. Sensor shall be complete with 420 ma output,
regquired mounting brackets, and block and bleed valves. Mount in location
accessible for service.

4, Water differential pressure sensor shall have stainless steel diaphragm
construction, proof pressure of 150 psi minimum. Overrange limit (DP) and
maximum static pressure shall be 3,000 psi. Transmitter shall be complete with
4-20 ma output, regquired mounting brackets, and fivevalve manifold. Mountin a
location accessible for service.

LOW LIMIT THERMOSTATS

1 Safety low limit thermostats shall be vapor pressure type with an element 6m (20
ft) minimum length. Element shall respond to the lowest temperature sensed by
any one foot section.

2. Low limit shall be manual reset only.

INDOOR AIR QUALITY SENSORS

1 Indoor air quality sensors shall measure both total percentage VOCsand CO2in
PPM. Sensors shall be duct or space mounted.

FLOW SWITCHES

1 Flow-proving switches shall be either paddle or differential pressuretype, as
shown

2. Paddle type switches (water service only) shall be UL listed, SPDT snagacting
with pilot duty rating (125 VA minimum). Adjustable sensitivity with NEMA 1
Type enclosure unless otherwise specified:

3. Differential pressure type switches (air or waer service) shall be UL listed, SPDT
snap-acting, pilot duty rated (125 VA minimum), NEMA 1 Type enclosure, with
scale range and differential suitable for intended application, or as specified.

4. Current sensing relays may be used for flow sensing or érminal devices.

RELAYS
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1 Control relays shall be UL listed plugin type with dust cover. Contact rating,
configuration, and coil voltage suitable for application.

2. Time delay relays shall be UL listed soligstate plug-in type with adjustabletime
delay. Delay shall be adjustable plus or minus 200% (minimum) from sepoint
shown on plans. Contact rating, configuration, and coil voltage suitable for
application. Provide NEMA 1 Type enclosure when not installed in local control
pandl.

L. TRANSFORMERS and POWER SUPPLIES

1 Control transformers shall be UL listed, Class 2 currentlimiting type, or shall be
furnished with overcurrent protection in both primary and secondary circuits for
Class 2 service.

2. Unit output shall match the requirel output current and voltage requirements.
Current output shall allow for a50% safety factor. Output ripple shall be 3.0 mV
maximum Peak-to-Peak. Regulation shall be 0.10% line and load combined, with
50 microsecond response time for 50% load changesUnit shall have builtin over-
voltage protection.

3 Unit shall operate between 0 C and 50 C.

4, Unit shall be UL recognized.

M. CURRENT SWITCHES

1 Current-operated switches shall be selfpowered, solid state with adjustable trip
current. The switches shall be selected to match the current of the application and
output requirements of the DDC system.

N. LOCAL CONTROL PANELS

1 All indoor control cabinets shall be fully enclosed NEMA 1 Type construction
with (hinged door), keylock latch, removable sub-panels. A single key shall be
common to all field panels and subpanels.

2. I nterconnections between internal and facamounted devices prewired with color
coded stranded conductors neatly installed in plastic troughs and/or tievrapped.
Terminalsfor field connections shall be UL listed for 606volt service,
individually identified per control/interlock drawings, with adequate clearance for
field wiring. Control termination’s for field connection shall be individually
identified per ontrol drawings.

3. Provide on/off power switch with overcurrent protection and main air gauge for
control power sources to each local panel.

PART 3: EXECUTION
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3.01 SECTION INCLUDES:

Field Quality Control
Check-out, Start-up, and Testing
Acceptance

A. Examination

B. General Workmanship
C. Wiring

D. Fiber Optic Cable

E. Installation of Sensors
F. Flow Switch Installation
G. Actuators

H. Warning Labels

l. Identification of Hardware and Wiring
J. Controllers

K. Programming

L. Cleaning

M. Protection

N. Training

O.

P.

Q.

3.02 EXAMINATION

A. The projed plans shall be thoroughly examined for control device and equipment locations,
and any dicrepancies, conflicts, or omissions shall be reported to the Architect/Engineer
for resolution before roughin work is started.

B. The contractor shall inspect tte site to verify that equipment is installable as shown, and

any discrepancies, conflicts, or omissions shall be reported to the Architect/Engineer for
resolution before roughin work is started.

3.03 GENERAL WORKMANSHIP

A. Install equipment, piping,wiring/conduit parallel to building lines (i.e. horizontal, vertical,
and parallel to walls) wherever possible.

B. Provide sufficient slack and flexible connections to allow for vibration of piping and
equipment.

C. Install all equipment in readily acessible |ocation as defined by chapter 1 article 100 part

A of the NEC. Control panels shall be attached to structural walls unless mounted in
equipment enclosure specifically designed for that purpose. Panels shall be mounted to
allow for unobstructed access for service.

D. Verify integrity of all wiring to ensure continuity and freedom from shorts and grounds.
E. All equipment, installation, and wiring shall comply with acceptable industry
specifications and standards for performance, reliability, andcompatibility and be

executed in strict adherence to local codes and standard practices.

3.04 WIRING
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All control and interlock wiring shall comply with the national and local electrical codes
and Sections 1600's of these specifications. Where therequirements of this section differ
with those in Section 1600, the requirements of this section shall take precedence.

Where Class 2 wires are in concealed and accessible locations including ceiling return air
pI enums, approved cables not in racewaymay be used provided that:
1 Circuits meet NEC Class 2 (current-limited) requirements. (Lowvoltage power
circuits shall be sub-fused when required to meet Class 2 currertlimit.)
2. All cables shall be UL listed for application, i.e. cables used in cding plenums
shall be UL listed specifically for that purpose.

Do not install Class 2 wiring in conduit containing Class 1 wiring. Boxes and panels
containing high voltage may not be used for low voltage wiring except for the purpose of
interfacing the two (e.g. relays and transformers).

Where class 2 wiring is run exposed, wiring shall be run parallel along a surface or
perpendicular to it, and bundled, using approved wire ties at no greater than 3 m [10 ft]
intervals. Such bundled cable shall befastened to the structure, using specified fasteners,
at 1.5 m [5 ft] intervals or more often to achieve a neat and workmanlike result.

All wireto-device connections shall be made at aterminal blocks or terminal strip. Al
wire-to-wire connectionsshall be at aterminal block, or with a crimped connector. All
wiring within enclosures shall be neatly bundled and anchored to permit access and prevent
restriction to devices and terminals.

Maximum allowable voltage for control wiring shall be 12¥. If only higher voltages are
available, the Control System Contractor shall provide step down transformers.

All wiring shall be installed as continuous lengths, where possible. Any required splices
shall be made only within an approved junction boyor other approved protective device.

Install plenum wiring in sleeves where it passes through walls and floors. Maintain fire
rating at all penetrationsin accordance with other sections of this specification and local
codes.

Size of conduit ard size and type of wire shall be the design resposibility of the Control
System Contractor, in keeping with the manufacturer's recommendation and NEC.

Control and status relays are to be located in designated enclosures only These relays may
also belocated within packaged equipment control panel enclosures. These relays shall
not be located within Class 1 starter enclosures.

Follow manufacturer's install ation recommendations for all communication and network
cabling. Network or communicationcabling shall be run separately from other wiring.

Adhere to Section 1600's requirements for installation of raceway.

This Contractor shall terminate all control and/or interlock wiring and shall maintain
updated (as-built) wiring diagrams withtermination's identified at the job site.
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3.05

3.06

3.07

Flexible metal conduits and liquidtight, flexible metal conduits shall not exceed 3' in
length and shall be supported at each end. Flexible metal conduit less than 1/2" electrical
trade size shall not be usal. 1n areas exposed to moisture, including chiller and boiler
rooms, liquidtight, flexible metal conduits shall be used.

FIBER OPTIC CABLE SYSTEM

A.

All cabling shall beinstalled in a neat and workmanlike manner. Minimum cable and
unjacketed fibber bend radii as specified by cable manufacturer shall be maintained.

Maximum pulling tensions as specified by the cable manufacturer shall not be exceeded
during installation. Post installation residual cable tension shall be within cable
manufacture's specifications.

Fiber optic cabinets, hardware, and cable entering the cabinet shall beinstalled in
accordance with manufacturers' instructions. Minimum cable and unjacketed fiber bend
radii as specified by cable manufacturer shall be maintaind.

INSTALLATION OF SENSORS

A.

B.

Install sensors in accordance with the manufacturer's recommendations.
Mount sensorsrigidly and adequate for the environment within which the sensor operates.

Room temperature sensors shall be installed on corealed junction boxes properly
supported by the wall framing.

All wires attached to sensors shall be air sealed in their conduits or in the wall to stop air
transmitted from other areas affecting sensor readings.

Install duct static pressure tap with tube end facing directly downstream of air flow.
Sensors used in mixing plenums, and hot and cold decks shall be of the averaging type.
Averaging sensors shall be installed in a serpentine manner horizontally across duct. Each

bend shall be supported with a capillary clip.

All pipe mounted temperature sensors shall be installed in wells. Install al liquid
temperature sensors with heat conducting fluid in thermal wells.

Wiring for space sensors shall be concealed in building walls.EMT conduit is acceptable
within mechanical and service rooms.

Install outdoor air temperature sensors on north wall complete with sun shield at
designated location.

FLOW SWITCH INSTALLATION

A.

Install using athread-o-let in steel pipe. In @pper pipeuse C x C x F Tee, no pipe
extensions or substitutions allowed.
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B. Mount a minimum of 5 pipe diameters up stream and 5 pipe diameters downstream or 2
feet which ever is greater, from fittings and other obstructions.

C. Install in accordancewith manufacturers instructions.
D. Assure correct flow direction and alignment.
E. Mount in horizontal piping- flow switch on top of the pipe.

3.08 ACTUATORS
A. Mount and link control damper actuators per manufacturer's instructions.
B. To compress seals when spring return actuators are used on normally closed dampers,
power actuator to approximately 5° open position, manually close the damper, and then

tighten the linkage.

C. Check operation of damper/actuator combination to confirm that actuabr modul ates
damper smoothly throughout stroke to both open and closed positions.

D. Valves- Actuators shall be mounted on valves with adapters approved by the actuator
manufacturer. Actuators and adapters shall be mounted following manufacturer's
recommendations.

3.09 WARNINGLABELS

A. Affix plastic labels on each starter and equipment automatically controlled through the
Control System. Label shall indicate the following:

CAUTION
This equipment is operating under automatic control and may star at
any time without warning.

3.10 IDENTIFICATION OF HARDWARE AND WIRING

A. All wiring and cabling, including that within factoryfabricated panels, shall be labeled at
each end within 2" of termination with a cable identifier and other descriptivenformation.

B. Permanently label or code each point of field terminal strips to show the instrument or item
served.

C. Identify control panels with minimum 1 cm letters on laminated plastic nameplates.

D. Identify all other control components wittpermanent labels. Identifiers shall match record

documents All plugin components shall be labeled such that removal of the component
does not remove the |abel.
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311 CONTROLLERS

A.

Provide a separate Controller for each major piece of HVAC equipment.Points used for
control loop reset such as outside air or space temperature are exempt from this
requirement.

Building Controllers and Custom Application Controllers shall be selected to provide a
minimum of (15%) spare I/O point capacity for each pant type found at each locdion. |If
input points are not universal, (15%) of each typeisrequired. If outputsare not universal,
(15%) of each typeisrequired. A minimum of one spareisrequired for each type of point
used.

Future use of spare capacity shall require providing the field device, field wiring, point
database definition, and custom software. No additional Controller boards or point
modules shall be required to implement use of these spare points.

312 PROGRAMMING

A.

Provide sufficient internal memory for the specified control sequences and trend logging.
There shall be aminimum of 25% of available memory free for future use.

Point Naming: System point names shall be modular in design, allowing easy operator
interface without the use of awritten point index.

Software Programming

1 Provide programming for the system as per specifications and adhere to the
strategy algorithms provided. All other system programming necessary for the
operation of the system but not specifiedn this document shall also be provided
by the Control System Contractor. Imbed into the control program sufficient
comment statements to clearly describe each section of the program. The
comment statements shall reflect the language used in the sequereof operations.

Operators' Interface

1 Standard Graphics. Provide graphics for each major piece of eguipment and floor
planin the building. Thisincludes each Chiller, Air Handler, VAV Terminal, Fan
Cail, Boiler, and Cooling Tower. These standad graphics shall show all points
dynamically as specified in the points list.

2. The controls contractor shall provide all the labor necessary to install, initialize,
start-up, and trouble-shoot all operator interface software and their functions as
described in this section. Thisincludes any operating system software, the
operator interface data base, and any third party software installation and
integration required for successful operation of the operator interface.

3. As part of this execution phase the controls contractor will perform a complete

test of the operator interface. Test duration shall be a minimum of 16 hours on
site. Tests shall be made in the presence of the Government.
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3.13

3.14

3.15

Demonstration: A complete demonstration and readout of theapabilities of the
monitoring and control system shall be performed. The contractor shall dedicate a
minimum of 16 hours onsite with the Owner and his representatives for a complete
functional demonstration of all the system requirements. This demonsttéon constitutes a
joint acceptance inspection, and permits acceptance of the delivered system for etine
operation.

CLEANING

A.

This contractor shall clean up all debris resulting from his or her activitiesdaily. The
contractor shall remove all cartons, containers, crates, etc. under his control as soon as
their contents have been removed. Waste shall be collected and placed in alocation
designated by the COR or General Contractor.

At the completion of work in any area, the Contractor slall clean all of hisher work,
equipment, etc., making it free from dust, dirt and debris, etc.

At the completion of work, all equipment furnished under this Section shall be checked for
paint damage, and any factory finished paint that has been damagd shall be repaired to
match the adjacent areas. Any metal cabinet or enclosure that has been deformed shall be
replaced with new material and repainted to match the adjacent areas.

PROTECTION

A.

The Contractor shall protect all work and material fom damage by his’her work or
workers, and shall be liable for al damage thus caused.

The Contractor shall be responsible for his/her work and equipment until finally inspected,
tested, and accepted. The Contractor shall protect his/her work againsttheft or damage,
and shall carefully store material and equipment received on site that is not immediately
installed. The Contractor shall close all open ends of work with temporary covers or plugs
during storage and construction to prevent entry of forejn objects.

TRAINING

A.

Provide aminimum of 5 classroom training sessions, 8 hours each, throughout the contract
period for personnel designated by the Owner. Computer based training may be
substituted for up to 24 hours of hands on training.

Train the designated staff of Owner's representative and Owner to enable them to
proficiently operate the system; create, modify and del ete programming; add, remove and
modify physical points for the system; add additional panels when required.

These dbjectives will be divided into three logical groupings; participants may attend one
or more of these, depending on level of knowledge required:

1 Day-to-day Operators

2. System Troubleshooter
3. System Manager: parts
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3.16

3.17

3.18

Provide course outline and materals as per Part 1 of this Section. The instructor(s) shall
provide one copy of training material per student.

The instructor(s) shall be factory-trained instructors experienced in presenting this
material.

Classroom training shall be done using anetwork of working controllers representative of
the installed hardware or at the customers site.

FIELD QUALITY CONTROL

A. All work, materials and equipment shall comply with the rules and regul ations of
applicable local, state, and federal codesand ordinances asidentified in Part 1 of this
Section.

B. Contractor shall continually monitor the field installation for code compliance and quality
of workmanship. All visible piping and or wiring runs shall be installed parallel to
building lines ard properly supported.

C. Contractor shall arrange for field inspections by local and/or state authorities having
jurisdiction over the work.

ACCEPTANCE

A. The control systems will not be accepted as meeting the requirements of Completion until

all tests described in this specification have been performed to the satisfaction of the
Government. Any tests that cannot be performed due to circumstances beyond the control
of the Contractor may be exempt from the Completion requirementsiif stated as sthin
writing by the COR. Such tests shall then be performed as part of the warranty.

SEQUENCE OF OPERATIONS

A.

Sequence of operations for equipment will appear in Sections directly after thisone. All
Sections of sequence of operations will start asPART 4, and major equipment (ie: chillers,
AHU, etc..) have been separated into individual separate Sections for ease of use.

** END OF SECTION **

15951- 32



Battle Simulation Center, Fort Drum, NY

PART 4: SEQUENCE OF OPERATIONS

401 AIRCOOLED HELICAL ROTARY CHILLERS SYSTEM CONTROLS

A.

General - The standalone microprocessor based chiller control panel shall monitor and control
the chillers in a standalone mode or as directed by the chiller spiencing software.

The chiller sequencing software shall perform the following control strategies, provide the
points as listed on the chiller point list and support their specified monitoring and diagnostics.

System Scheduling- The chiller plant shall start in response to the optimum start, night
setback or timed override operation of any system air handler.

Chiller Sequencing- The chiller sequencing software will start and stop system water pumps
and chillers based upon system load.

1 When the chilled water system is enabled the chiller system control will:

a. Start the system chilled water pump.
b. Start the lead chiller chilled water pump
and prove flow through the evaporator
c. Start the lead chiller after chilled water is proven.

DECOUPLED CHILLER PLANT CONTROL

2. The chiller sequencing software shall consider starting another chiller whenever there
is deficit flow in the primary- secondary decoupler (bypass) pipe.

The chiller sequencing software shall determine whetthere is deficit flow by
measuring the system and chiller return water and decoupler water temperatures.
Mixing equations shall then be used to calculate the deficit flow volume.

When deficit flow exists continuously for an operator specified length of time, the
chiller sequencing software shall initiate the start of the next chiller in the sequence.

a. Lag chiller shal start in asimilar manner to the lead chiller start
sequence.

b. The chiller sequencing software will unload operating chillerprior to starting
alag chiller.

c. TheBAS shall control each chiller’s setpoint to equalize the chiller unloading
and meet system demand as the system load varies.
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3.

10.

The chiller sequencing software shall consider stopping another chiller whenever the
excess flow in the decoupler (bypass) pipe exceeds 120 percent of the next off chiller's
flow.

The chiller sequencing software shall determine the quantity of excess flow by
measuring the system and chiller supply and return water and decoupler water
temperatures. Mixing equations shall then be used to calculate the deficit flow
volume.

When the calculated excess flow exceeds 120 percent of the next off chiller's flow
continuously for 12 minutes, the chiller sequencing software shall initiate the shutdown
of the next chiller in the sequence. The excess flow setpoint and duration shall be
easily modifiable by the chiller systems operator.

a The chiller sequencing software will not shutdown the chiller pump until it has
confirmed that the chiller compressr has shutdown.

The chiller sequencing software shall control individual chiller setpoints to the system
supply water temperature setpoint. The system setpoint shall be 7.22C (45F) degrees
and editable by the operator. Chilled water reset shall not be used because of its affect
on secondary chilled water pumping power.

Prior to the start of another chiller all operating chillers shall be unloaded. Thisis done
to prevent flow disturbances caused by the starting of another pump from affecting
chiller operation. Following confirmation of the additional chiller operation all chillers
snall be allowed to reload.

The chiller sequencing software shall optimize operation of a heat recovery chiller by
base loading that chiller. It shall be operated in afirst on last off sequence while
continuing to automatically rotate the sequence of other chillers.

The chiller sequencing software shall optimize operation of a system with a lower
efficiency or backup chiller by peak loading that chiller. It sHbe operated in alast
on first off sequence while continuing to automatically rotate the sequence of other
chillers.

This system does not have a swing chiller, so no swing chiller strategy is required.

Upon sensing a chiller failure the chiller sequencing software shall lockout that chiller
and pump and immediately initiate the start of the next chiller in the rotation sequence.

Automatic rotation of chiller operation will equalize chiller run time.
a Rotation shall be initiated based on a operator entered day interval or by the
cycling of a binary point.

b. The method of sequence shall be operator selectable. Chillers maybe forced
into a new rotation sequence by cycling chillers at the time of initiation.
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Alternatively chiller cycling caused by normal system load fluctuations shall
cause the chillers to change rotation sequence therefore eliminating
unnecessarily chiller cycling.

D. Chiller Soft Start- The chiller sequencing software will provide a user adjustable |oading time
at system start-up. This prevents the unnecessary operation of chillers and limits system
electrical demand during chilled water loop pull down.

E. Chilled Water Reset- Provide reset of the chilled water supply temperature setpoint based on
return chilled water. The no reset design system water setpoint shall be 7.22C (45F)degrees
with areset rate of 0.56C (1F) degrees of reset in system supply water setpoint per 0.56C (1F)
degree of drop in reset sensor temperature. The reset parameters shall be user selecthb

F. Chiller Demand Limiting- As part of the demandlimiting scheme on the building, the chiller
sequencing software shall be able to monitor and reduce peak power demand through the
limiting of chiller system capacity.

G. Chiller Status Report- Provide an operating status report for each chiller. The report(s) shall
provide the present status of all binary information and for analog information present value,
today's average, and the month to date average for the following information to provide the
operator with critical chiller operating data.

Compressor On/Off Status.

Compressor Starts/Run Hours- Compressor A, B
Phase 1/2/3 Percent RLA - Compressor A, B
Active Chiller Diagnostics or Alarms

Leaving Chilled Water Temperature

Entering Chilled Water Temperature

Water Heater Entering/Leaving Temperatures
Chilled Water Setpoint.

Condenser Fan Percent Airflow Circuit 1, 2

0. Refrigerant Temperature Evaporator/Condenser- Circuit 1, 2
11. Operating Mode

12. Chiller Model and Serial Number

13. Percent RLA/Percent Current Limit

14. Outside Air Temperature

15. Zone Temperature (optional)

BOOo~NoOrwWDN R

H. Diagnostics/Protection- the BAS system shall be able to alarm from all sensed points and
diagnostic alarms sensed by the chiller controller.

1 Alarm limits shall be designated for all sensed points.

l. System diagnostic and alarm indication
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1

The chiller plant control system shall display the chiller plant diagnostic and alarm
status at the operator CRT and at the chiller plant contrbsystem panel display. The
CRT diagnostic and alarm display shall include an English language description,
indication as to whether the alarm is an individual chiller aarm or a chiller system
alarm, and the time and date of the alarm.

a

Individual chiller and chiller plant system alarms shall be classified as either
latching or nontlatching. Both Latching and non latching alarms will shut
down the chiller.

Latching chiller and chiller system alarms will cause an alarm message to be
printed on theoptional chiller plant control system printer, and will
automatically log the alarm message in the battery backeelip (minimum 72
hour back-up) software Event Log.

The chiller plant control system shall have an "audible alarm" feature which,
when activated by the operator, will generate an audible tone at the CRT and
initiate an autodial sequence via an autodial modem when a latching alarm
OCCuUrs.

All latching alarms shall only be resettable at the Chiller control panel. The
chiller plant control sysem shall automatically record a "returnto-normal”
message in the software Event Log when alatching alarm is reset by the
operator.

The chiller plant control system shall have a"print changes' and "Save
changes' feature which, when activated by the operator, will cause messages
for Non-Latching alarms to be printed or automatically logged in the software
Event Log.

Individual chiller diagnostic and alarm statuses shall include the following latching
items for each chiller:
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